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This Federal ‘‘Safety Special” six-cylinder with all steel twenty-five—twenty-nine-passenger body is one of the most 
up-to-date and satisfactory passenger vehicles built 


A good truck like FEDERAL reduces 
the cost of transportation ~~When 
you buy a FEDERAL you pay less per 
year and per ton for delivery op- 
eration ~~ FEDERAL modern design 
trucks give you more miles per dollar 
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Ball Bearings on Deck Motors 


Need No Attention Prior to Unloading at Port 


UBMERGED for limited periods when 
the green seas come aboard and tilted 
at various angles when the vessel rolls, the 
electric motors for driving cargo hoists 
and winches on this ship must be fully 
protected against water and leaking oil. 


So effectively are these unusual condi- 
tions met with Skayef <elf-aligning ball 
bearings operating in specially designed 
housings that no attention such as plain 
bearings require prior to unloading at a 
port is necessary. The special design of 


bearing housing positively prevents water 
coming in contact with the bearings and 
also prevents oil from over flowing into 
the motor frame. 


Added tothese advantages arethemain- 
tained precision and high load carrying 
capacities for which &KF marked ball 
bearings are noted. It is because of the 
superior service received from this type 
of bearing that it is so extensively used 
on industrial, marine and automotive 
machinery of all kinds. 








THE SKAYEF BALL BEARING COMPANY 


Supervised by SHE” INDUSTRIES, INc., 165 Broadway, New York City s 
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BEARINGS 


The Highest Expression 
of the Bearing Principle 





THE SCIENTIFIC AMERICAN, November, 1923. Volume 129, Number 5. Published monthly by Scientific American Publishing Company, at 233 Broadway, New York, N. Y., and printed in the U. S. A. 
Subscription price, $4.00 per year. Entered as second-class matter June 18, 1879, at the post office at New York, N. Y., under the act of March 3, 1879. 





298 


Bright'S 





Westinghouse 
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N the bright streets you find the suc- 
cessful shops downtown and the finest 
homes in the residence sections. 

It’s there you see the pleasure seekers, 
the attractive show windows, the best 
hotels and theatres. 

It’s there you can drive in safety and 
comfort on the best pavements, or live 
without fear of the night prowlers that 
infest dark neighborhoods. 

Well-lighted streets bring population and 
prosperity to a city, and safety and satis- 
faction to its citizens. 


treets are Bu 








Modern electric street-lighting earns far 
more than it costs. It will make your com- 
munity a bright spot on the map, known as 
a good place in which to live and do 
business. 

As a tax payer, as a public spirited 
citizen, as a home owner, as a business 
man, you profit by better street lighting— 
and should encourage it. 


How well and economically it can be 
done can be learned by addressing the 
Illuminating Engineering Bureau, in care 
of any Westinghouse office. 





WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 


- Offices in all Principal Cities - Representatives Everywher« 
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With the Editors 





YHE fiftieth anniversary of that indis- 
1 pensable tool of modern business— 
the typewriter—was recently celebrated. 
At the time we carried a full page of type- 
writer photographs, selected with a view 
to depicting the progress of this most use- 
ful invention. And now we have some- 
thing more to add to our brief review of 

pewriter evolution. From the book en- 
titled “History of the Typewriter,” by 
Mares, we learn that “during the years 
1847 to 1856, Alfred E. Beach, the editor 
of the ScreNTIFIC AMERICAN, invented a 
number of machines. The most 
noticeable feature which will strike the 
typist of today is the key-stem passing 
through the bridge, the bell-crank lever 
pulling the connecting wire, and the piv- 
oting of the type-levers. With this illustra- 
tion before him the operator might very 
well wonder wherein the inventions of the 
past thirty years have advanced the essen- 
tial theory of the typewriter. But Beach’s 
machine was not intended as a writer pure 
It was used to emboss a nar- 
row paper tape. This tape fed through the 
center of the machine, and the type-bars 
themselves worked in pairs like a pair of 
When a key was depressed, the 
bar and the upper bar de- 
and gripped the paper between 
them. On one bar the letter was in relief, 
ind in the other it was sunk, so that the 
paper was forced into the sunken letter by 
the pressure of the one in relief. The 
type-bars all converged to a common cen- 

and the paper was fed forward by an 
ndependent clockwork mechanism, the es- 

pement of which was controlled by a 
cord, which, passing beneath the type-bars, 
received a pull whenever any of them was 
depressed, and allowed the train of clock- 
work to advance the paper the space re- 
quired to emboss the next letter. Thus we 
have a third state in the evolution of the 
machine, namely, the equivalent of what 
we now call the universal bar.” 


ind simple. 


tongs. 
iower 
scended, 


rose, 


S° once more we rise to bow in acknowl- 
J edgment. In the past, as in the present 
nd the future, we have not always been 
satisfied to serve merely as a chronicler of 
the advance of science. At times we have 
gone quite beyond the bounds of journal- 
sm and have taken a hand in the develop- 
ment of a given invention, either by con- 
tributing our ideas and suggestions to the 
workers in that particular field, or by 
conducting rigid investigations and studies 
which have resulted in helpful conclusions, 
ve have every reason to believe. 


ne the present, our psychic investiga- 
tion and our Abrams electronic reactions 
nvestigation are engaging our post- jour- 
nalistie efforts, so to speak. In this issue 
will be found an interesting account of 
how Dr. Geley, the well-known Director of 
the Institut Metapsychique International of 
Paris, obtained the famous Franek Kluski 
wax molds which have attracted so much 
attention in and out of psychic circles. 


The original manuscript, written by Dr. 
Geley in French, his native tongue, has 


been translated by Mr. Stanley de Brath, a 
well-known British engineer who has ren- 
dered into English such formidable works 
as Richet’s “Thirty Years of Psychic Re- 
search.” Mr. de Brath has been a close 
udent of psychic research, and our read- 
ers are assured of a translation that shall 
net suffer through any lack of special 
knowledge of the subject on the part of 
t 

! 


L 


he translator. Numerous investigators 

ive claimed to duplicate Geley’s results, 
working with inflated rubber gloves. This 
article, we think, will show that most of 
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these have grossly failed to duplicate the 
severe test conditions prevailing during 
the production of the originals. 


N this issue, too, there appears the re- 

port of our first formal test of the 
Electronic Reactions of Abrams method of 
diagnosis. This first test was of the most 
elementary character, and we were pre- 
pared to follow it up immediately with 
others surrounded by more difficult condi- 
tions. Yet, singularly enough, the elec- 
tronie reactions diagnostician in this in- 
stance, who claims to use the genuine 
Abrams methods and who certainly makes 
use of the Abrams “rate” charts and other 
Abrams technique, all but failed eom- 
pletely in his diagnosis of pure germ cul- 
tures. The report makes unusually inter- 
esting reading; but it is well to caution 
the reader that this test must not be con- 
sidered conclusive. Far more work must 
yet be done before we can begin to formu- 
late an opinion as regards the merits of 
the electronic reactions of Abrams diag 
nosis and treatment. 


EE are fortunate in being able to pre- 

sent in this issue two articles on 
topics of the first importance, which have 
been written for us by two of the best- 
known Admirals of our Navy. They are 
timely, moreover, inasmuch as the anni- 
of Theodore Roosevelt’s birthday 


versary 
has been set apart this year as Navy Day; 
and everyone knows that the Navy has 
never possessed a stauncher and more 


helpful friend than the great man whom 
it thus honors. The tribute of Admiral 
Sims to Roosevelt’s influence in building 
up the Navy, both in its material and per- 
sonnel, is particularly valuable because of 


the fact that the Admiral was Naval Aide 
to the President during the time when 
notable reforms in target practice, ship 
design, and so forth, were made; and he 
speaks with intimate knowledge of the 
facts. It is quite unnecessary to say any- 


thing here of Admiral Sims’ record. He 
was chosen to represent the Navy abroad 
during the World War, and the great serv- 
ices he rendered in this difficult position 
are a matter of record. 


I EAR-ADMIRAL GLEAVES is another 

naval officer who stood out —. 
ously because of his war services; for i 
was he who, with headquarters at iebo. 
ken, had charge of the great and difficult 
task of putting two million of our Ameri- 
ean soldiers across the seas, and bringing 
them home again after the Armistice. 
There can be no finer tribute to the Ad- 
miral than the remarkably successful way 
in which this difficult work was done. The 
Admiral, as ovr readers will note, has a 
facile literary pen, and among his best 
works is a life of Captain Lawrence of the 
Chesapeake, which should be read _ by 
every student of American naval history. 


ROM Sir Oliver Lodge’s own pen we 

learn something of the wonders of the 
atom, with the little universe of its own, 
in the article entitled “Within the Atom.” 
Sir Oliver has the happy faculty of human- 
izing science. In this instance he takes 
the otherwise intricate subject of electrons 
and protons and converts it into a highly 
interesting story which may be read by 
layman and physicist alike. We hope to 
have other articles from the pen of this 
great scientist, who, contrary to the gen- 
eral rule, knows how to express himself in 
a style that is as entertaining as it is 
understandable to everyone. 
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Radiola IV. 
A long distance receiver made 
with the perfection for which 
RCA is famous. Mahogany fin- 
ished cabinet; with four tubes 
(one spare); head phones and 
plug; silk covered wires. $275 
At the nearest radio or electrical 


dealer. 


This Symbol of 
quality is your 
protection 


Send for the free booklet 


that describes every Radiola 
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RADIO CORPORATION OF AMERICA 
Dept. 2081. (Address office nearest you.) 
Please send me your free Radio Booklet. 
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Address 


RES. U. &. PAT. OFF, 


Tune in—then shut the doors. 
Sit back and listen to the 
music that’s being sung a hun- 
dred miles away. Dance to 
fine orchestras playing in the 
big cities. Call in the crowd 
when the big game is on. 
It’s real! 


Enclosed in its fine cabinet— 
with all its workings hidden— 
with its batteries inside—and 
its loudspeaker built-in— 
Radiola IV is a great achieve- 

















ment. Simple, powerful, de- 
pendable. Not only by virtue 
of its radio construction, but 
by the perfection of its work- 
manship and finish. It gets 
distance—gets it simply and 
clearly, at the turn of a knob. 
And fits with dignity into the 
finest living room. 


Tune in—the air is crowded! 
Fun—music—education—big, 
exciting events. Listen in on 


them all with a Radiola IV. 


Radio Corporation of America 
Sales Offices 


233 Broadway, New York 





10 So. La Salle St., Chicago, Ill. 





REG. V. 9. PAT. OFF 


433 California St., San Francisco, Cal. 
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The mechanics of a volcano: The lava deposited by a former eruption is shown at (1), and the original strata at (2). Water sinking down to the fire reservoir (3) 
makes the steam of an eruption. (4) is rock which, although very hot, is not molten because of the pressure above it. At (5) the pressure has been released owing 
to the arching of the layer above, so the rock becomes molten, and out it spouts.—[See pages 304 and 305] 
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The Drama of Disputed Documents 
Some of the Tests by Which the Expert Reveals the F orgery for What It Is 





N MAY, 
Common Pleas of London, the 
modern trial of a case involving falsifying 
and forgery. The action had been brought 
for the purpose of the 
trustees of Sir Alfred Tichborne, minor, in 

favor of the plaintiff, who proclaimed himself to be the 

long missing Roger Charles Doughty Tichborne and 
rightful heir to the large estates of “his” father. The 
trial of this civil action and the resulting criminal pro- 


greatest 


dispossessing 














secution of the claimant required all of three years, 
consumed enormous sums and brought the principals 
world-wide notoriety, It put upon the musty court 
records of the day one of the strange and abiding 


romances of crime. 

Having been crossed in love through an unrequited 
passion for his cousin, the young heir to the baronetcy 
of Tichborne set out from England in 1853 for the antip- 
His ship, the “Bella,” touched at Rio and put 
from there, to return no more. TichDorne 
down to the dark 


odes. 
down to sea 
and all his mates of the voyage went 
ports of the missing, and in due time the British courts 
in chancery determined his death and fixed the 
cession of the title and estates. 

Only the young nobleman’s mother clung with plain- 
belief, 


suc- 


tive pertinacity to a 


1871, was begun, in the Court of 


By Edward H. Smith 


sensitive young lord with almost uncanny fidelity. Orton 
got not only the obvious peculiarities of the Tichborne 
handwriting but managed by some strange adaptiveness 
of mentality to achieve what must be recognized as the 
nervous and psychological characteristics, a feat which 
handwriting technicians everywhere will recognize as 
next to impossible. The false heir even learned to 
misspell just such words as the young baronet wrote 
amiss, because his principal education had been in 
French, no doubt. But what Arthur Orton, the cockney, 
could not do was to follow the phrasing characteristic 
of the man into whose life and identity he was trying 
to substitute himself. Tichborne habitually thought in 
French and translated into English when writing letters, 
so that his epistles teemed with badly disguised French 
idioms. These were absent from the Orton letters and 
it was by this deficiency that the experts of that day 
fastened the fraud upon him. 

The man who conceived and very nearly carried to 
triumph this great impersonation, this astounding and 
impudent imposture, was eventually sent to prison as 
a fraud and forger. Even after his conviction there 
were many thousands, among them persons who had 
known the young Tichborne well, who persisted in the 
belief that Orton was the true heir and a sorely 


verse as translations of Third Century Gaelic or tl 
creation of a Fifteenth Century Monk. Indeed, the mui 
trend of falsifying and forging runs afar from tl 
shining and perilous fields of art. In consonance wit 
the modern taste, it finds its way among the marts an 
places of business. As a result we have now more t 
do with false wills, bonds, legal conveyances and «a 
count books. An enormous total of money is got ever 
year by such devices—tens of millions, past question 
And were it not for the perfection to which the modern 
technician in authenticity has carried his work and hi 
art, the loot of the forgers would assuredly be ten time 
as great. Here is where the modern contest begin 
between the expert in hand and typewriting and th. 
criminal who makes this field the scene of his artifices, 
The problem of instrument falsification and detection 
rests fundamentally upon four materials—paper, ink 
removers and restorers. Typewriters, enlarging cameras 
delicate instruments for measuring loops and pothooks, 
micrometers, straightedges, high powered microscopes 
various chemicals used in analysis, reagents for testing 
the age of inked writing and much knowledge of inks, 
papers, writing machines, handwriting, characteristics 
old manuscripts and the materials with which they 
were written are the secondary forces which figure in 
the matter. 
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™ Ink is the stuff of prime 
interest. In former times 











survived. Seas and the fates 
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of men are never too cruel 
for the wrung maternal 
heart. Lady Tichborne con- 
tinued to search for her lost 
son, mainly by asking ac- 















quaintances bound for Aus- 




















tralia and New Zealand to 

seek for news of him. In 

1865 a man named Cubitt 
established a “Missing yd 
Friends Office” in Sydney hs 

and announced this fact in RN Be oC 
the London Times. Cubitt yi; oP ke. 
soon heard from Lady .Tich- vy 
borne and undertook to find / ‘ 
her son. In the first months ; : 
of 1866 she began to receive v/ 
letters from a man who set 7, ' 
himself up as the missing ‘ ' 
Roger and recited some of = 

his adventures since leaving ern 








all ink was gallate of iron 
a substance which turned 
black slowly, after shorter 
or longer exposure to the 
air. Gallate of iron is stil 
the of all commercial 
inks now used in the United 
States, but today more and 
more auxiliary substances 
are being used in combina 


basis 

















tion with the iron base, for 
the purpose of giving the 
writing an immediate “good 
color.” What happens to the 
iron of the ink after some 
exposure to the air is exact] 
what befalls a steel blade 
when air and moisture strike 
7 it — oxidation. Weathering 
; a deposits a red oxide of iron 
the steel. It turns the 
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in 1853. He told of 


his providen- 


London 
the shipwreck, 


tial rescue, his eventual ar- 

rival in Australia, his trials 

and his wanderings. And though he made many mis- 
takes and palpable blunders, the bereaved mother de- 
clined to see any fault in him and accepted him un- 


reservedly as her vanished son. 

In response to her urgings, 
went to London in 1866 and 
action against the trustees under the old baronet’s will, 
d He spent 


Tichborne claimant 


preparing for an 


the 
began 


made when the son was supposed to be de: 
more than five years in these preparations, not be- 
ginning his suit until 1871 How he spent this time 
was developed at the two trials. 
The claimant was in reality 
butcher, by name Arthur Orton. He had gone to Aus- 
tralia the year after young Tichborne had set out on 
his fatal voyage. In the antipoedes Orton had suffered 
manner of reverse and impoverishment. Finally, 


the son of a Wapping 


every 
more in jest than earnest, he began to pass himself off 
as the Tichborne heir. Later came the idea of making 
a grave pretension and trying to win the estate and 
Orton was a fellow of common 
The man he was trying to impersonate was 
educated 


title. gross-looking 
education. 
a British gentleman who had been primarily 
in France and knew his French better than his English 

These heavy obstacles seemed not to daunt Orton at 
all. He determined to make himself talk and 
write like a gentleman. By some means he got hold 
of samples of the real Tichborne heir’s handwriting and 
the task of learning to imitate it. His 
letters to Lady Tichborne reveal the extent of his 
suecess and the depth of his failure. 

After have been prodigious labor, unre- 


act, 


set himself 


what must 


lenting discipline and unremitting devotion, this com- 
mon and practically unlettered fellow was able to re 
produce the handwriting of a tenderly reared and over- 


on the suspected typewriter. 


Enlarged typewritten words taken from an anonymous letter and juxtaposed to the same words written 
Note the absolute uniformity 


wronged man. Not until a good many later, 
when poverty induced him to write his full confession 
for a London publication, was the doubt entirely cleared. 


well intro- 


years 


This world famous case may serve as an 
duction to the subject of the evergreen contest between 
the falsifiers of documents and the experts in questioned 
kind, surely one of the most ab- 
between the man of society 


instruments of every 


sorbing matches of wits 
and the man of crime. 
Falsification of various legal 
course, extremely Erasures 
the Nilotie papyri, apparently 
terpretation save that of fraud 
form writings on the clays of Babylon were so carefully 
protected by special clay envelopes, which would have 
had to be broken before the writing on the inner tablet 
and so elaborately provided 


instruments is, of 
have been found in 
admit of no in- 
n earlier cunei- 


old. 
which 
The ey 


have been changed, 
with seals and the signatures of witnesses as to make 
it apparent that men who did the oldest writ- 
ing ever discovered were cognizant of the forger and 
Classie and early Christian manuscripts, 
particularly those of a religious character, have notor- 
iously been altered and defaced again and again. 

Today fraud and falsification extend to every human 
article of value or interest. Copied works of art, old 
palimpsests made to order, false signatures on pictures, 
fraudulent incunabula, forged autographs and spurious 
original manuscripts are being offered and sold every 
day. Literary impostures are common as air, though 
the art has fallen upon evil ways since the day of 
Macpherson and his Ossian poems and Chatterton with 
his heartbreaking Rowley parchments, “recovered from 
the Redcliffe muniment chest.” 

Now, alas, no one bothers to palm off beautifully done 


could 


even the 


his methods, 


gallate of iron into blac! 
oxide. Hence all iron inks 
turn blacker as they grow 
older, while the auxiliary 
colors gradually fade. There is, however, a limit upon 
the process of blackening. At the end of about 
years the oxidation is complete and no further change is 
observable. 

This matter of the slow oxidation of commercial inks 
is the basis for one of the most interesting feats per- 
formed by the experts who use their science for the 
defeat of criminals. An ink-written document submitted 
to them any time under eight years can be chemically 


eight 


treated and the date at which it was written deter 
mined within very narrow limits. This bit of the 
expert’s technique has been found of almost limitless 


usefulness in connection with the doctored books so 
often employed in bankruptcy cases. For instance: 

Recently a firm of clothing merchants failed, owing 
its creditors a very large sum of money for goods pur 
chased within a month or six weeks of the bankruptcy 
declaration. When the case was brought before the 
referee it found that only one account book re- 
mained. It covered a period of about six months pre- 
vious to the debacle. All the older records had, accord- 
ing to the claim of the bankrupts, been either acci- 
dentally destroyed or purposely discarded after the new 
set of accounts had been opened. 

This single account book showed disbursements of 
various kinds, including the repayment of private loans, 
which brought the affairs of the concern to a seeming 
balance. In other words, the book version of the con- 
cern’s affairs cleared the merchants of any appearance 
of fraud and showed forth evidence of the reason for 
failure. The creditors, however, had good reason for 
believing that this book was doctored. The very fact 
that the older records could not be produced was con- 
sidered ample ground for the suspicion that this one 
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account book had been speedily and fictively prepared, 
just before the breakup. Such practices are, of course, 
yery common, They are one of the principal bases of 
the erime of fraudulent bankruptcy which, according 
tu the National Association of Credit Men, costs the 
honest wholesalers and manufacturers of the country 
about 400 millions a year in losses. 

There was added reason for suspicion in this sole 
book of accounts, It was to be noted that all the entries 
in it were written in the same ink and by the same 
hand. Moreover, there was so slight variation in the 
handwriting of the bookkeeper that the work had the 
appearance of having been written at one sitting, it 
being a well understood fact that no man or woman 
writes precisely alike at any two times. Mood, the 
state of health, the weather, the position while writing 
the psychological state of the writer—all these vary 
constantly and affect the character of the writing 
slightly but obviously enough for the expert eye. 

But suspicions are of no account in court. Unless 
something more tangible could be developed, this book 
would have to stand before the referee and the claims 
of the bankrupts would likely be confirmed. The book 
was, accordingly, taken to that veteran examiner of 
questioned documents, Mr. David N. Carvalho, who has 
been the chief American exponent of the art for fifty 
years and official expert of the district attorney's office 
for most of that long term of service. Mr. Carvalho 
tested the ink on the first page of the book and the ink 
of the last. He found that the oxidation had pro- 
gressed almost equally in both samples. Also, he dis- 
covered from the degree of oxidation, that the writing 
had all been done within a period of ten or fifteen days 
and not more than 20 to 30 days before the bankruptcy. 
the entries had all been written at about the same 
time, they had not been made on the dates indicated 
and they were, therefore, fictitious. It was later dis- 
covered that the book had not been bought until several 
months after the date of the first entries. The fraud 
was thus established. 

Falsified account books are coming to interest the 
handwriting technician more and more every year, as 
the practice of “doctoring” accounts and falsifying en- 
ads over the country. 
ink removers is one I discussed some 





te 
Ergo, 


tries spre 


The matter of 


months ago in connection with check forgery and alter- 
ation. It is as well, however, to repeat the fundamen- 


All inks, being comparatively 
simple chemical compounds, may be broken down by 
means. The exception is made of aniline 
inks, which have no known chemical affinities. These 
inks may, however, be instantly removed with a little 
iter or a lick of the tongue. There are acid-prooz 
inks, and these have been largely advertised by the 
akers of check writing mechanisms. But it must be 
noted immediately that “acid-proof” is a term of ob- 
fuseation and deception. Such inks resist the common 
ids well enough, but they do not resist a combination 
of acid and alkali, which is what everyone uses as a 
remover. Even the common ink remover which can be 
bought in any drug or stationery store makes swift 
mock of such pretentious combinations. 
These commercial ink removers are, as 
knows, contained in two 


tals of the question here, 


chemical 


everyone 
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cation of other chemicals, such as the hydro-sulfuret of 
ammonium, to mention only one, immediately brings 
the “removed” writing to sight—in deep yellow lines 
instead of black. The white iron oxide has been con- 
verted into a sulfate and is as clearly legible as ever. 
This test has often been made in court, in the presence 
of juries, with startling effect and usually sad results 
to the perpetrators of fraud. 

It frequently happens that men who plan frauds of 
this kind try to anticipate the expert by causing the 
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Genuine signatures of the late George P. Gordon, 
showing that he never wrote his name in the same 
size, that he used the pothook at the end only once 
and the scroll underneath when he thought of it 


original documents to be written in aniline inks, which 
are then removed with the tongue or a wet sponge. 
Naturally, these inks and this form of removing leaves 
little or no trace and the writing cannot be restored 
chemically. But the expert has still a method of cir- 
cumventing the crook. All paper of modern type is 
calendered, which means that it is ironed or finished 
between hot rollers. If a drop of water or fluid chemical 
touches the paper thereafter, the ironed surface is dis- 
turbed and softened. Even if a long period of time 
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property. Money, goods, wealth—these are, of course, 
the root of his motivation, but often enough the criminal 
must use murder as a weapon to his end. Most older 
readers will remember the celebrated Patrick murder 
trial and cannot have quite forgotten the great part 
played in it by the problems of forgery and handwriting. 

According to the case laid down by the prosecution, 
Albert T. Patrick, an inconspicuous New York lawyer, 
-ame to be slightly acquainted with William Marsh Rice, 
a multi-millionaire capitalist who had come from Texas, 
and conspired with Rice’s valet, Jones, to draw a false 
will, execute some checks in Patrick’s favor and write 
-atrick a number of letters, which could be produced 
to show that Rice and Patrick were intimate friends. 
Patrick knew enough to have the letters and the will 
written on a typewriter in Rice’s apartment by Jones, 
who also did his master’s secretarial work. He then 
had Jones study Rice’s handwriting, so that he might 
be able to forge the old millionaire’s signature to the 
various instruments. 

Probably there was no original intention to murder 
Rice, who was 81 years old, very feeble and appeared 
likely to die at any moment. But extraneous events 
forced the conspirators to desperate action. The old 
man was first weakened with doses of mercurial pills 
and finally killed with chloroform, which was placed 
over his face in a towel cone while he slept. 

Jones, however, made two mistakes. In writing out 
one of the large checks made payable to Patrick he 
wrote the lawyer’s name “Abert” instead of “Albert.” 
This blunder was found by the bank teller, who refused 
to sign the check and tried to communicate with Rice. 
This slip caused the interruption of the plan for cre- 
mating the body and thus destroying the evidence of 
murder. 

The second mistake made by Jones is one common to 
forgers of signatures on wills and other instruments. 
Jones had evidently got one of Rice’s genuine signa- 
tures and begun tracing it or copying it—probably the 
former. He overlooked that fact that a man seldom 
writes his signature in precisely the same way and very 
rarely in the same size. But all the signatures on the 
letters to Patrick, the checks, the request for the cre- 
mation and the will itself were of equal bigness and 
deadly similarity. The forgery was apparent. 

Patrick was convicted on the strength of these hand- 
writing revelations and the testimony of Jones, who be- 
came a state’s witness. Patrick lay in the shadow of 
the electric chair for four years and was finally par- 
doned, largely because of the uncertainty of medical 
testimony. 

Typewriting presents special problems to the con- 
cealer and the expert. Almost everyone knows, by this 
time, that writing machines have their individualities 
like human beings. No two machines, even though they 
be of the same make and model and operated by the 
same person, using similar ribbons and paper, will turn 
out work that does not show clear distinctions, one 
piece from the other. Even if some of the type keys 
are changed after a fraudulent document has been 
written on a machine, this fact can be developed and 
proved. Or, if all the keys are removed and new ones 
substituted throughout, the expert is likely to find pecu- 

liarities due to the roller or 





little bottles and ordinarily 
labeled No. 1 and No, 2, in- 
diecating the order of their 
application. No, 1 is usually 
a slightly red liquid, a 20 
per cent solution of acetic 
acid. No, 2, the white or 
clear liquid is a 10 per cent 
solution of chlorinate of 
lime or soda. The chlorinate, 
contacting with the acid, 
gives off chlorine gas, a very 
effective bleach of almost 
anything. This gas imme- 
diately changes the black € 
oxide of iron in the ink into y 

white oxide and the writing 
bleach 


disappears, as the 
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some mechanical imperfec- 
tion. If he does this, he can 
also find out where the old 
: keys were removed and the 
a new substituted. Thus the 
only safety for the criminal 
is to break up the machine 
completely and dispose of it 
~ in some sure and secret way. 
All these facts are more or 
less widely known among 
sharpers of every stripe. 

at What is much less famil- 
ot iar to the public and the 

i crook is the fact that type- 
can writing has its nervous and 
7 psychological, as well as its 

} physical peculiarities. The 
expert can tell whether a 








also takes the other colors 
from the writing fluid. Ex- 
pert forgers are acquainted, 
of course, with stronger re- 
movers than this, but the same principle underlies them 
all. The fact worth remembering is that nothing is act- 
ually removed by this process. The chemicals which 
vive the ink its black color are simply whitened and 
1ade invisible. They remain in and on the paper. There- 
ore, they can be restored. 

The criminal, unless he is a man of technical educa- 
tions usually fails to understand this and goes blithely 
head with his liquid deletives. Then his work comes 
under the eye of the expert. A simple and easy appli- 


The last clause of the spurious will of George P. Gordon, showing the spurious signature with the pot- 
hook at the end and the uncertain, obviously copied scroll underneath 


elapses, this blemish remains. The expert finds erasures 
of this type by submitting the entire writing to the 
fumes of iodine. Wherever a paper has been so erased 
the iodine fumes cause it to turn blue and to begin to 
show the previously invisible pen wounds or cuts in 
the paper pulp. Such blue spots are then lightly dusted 
with lamp black and the original writing may then be 
clearly seen. 

It must not be supposed that the criminal who falsi- 
fies handwriting confines himself to offenses against 


piece of typing has been done 
by a person who uses the 
“touch system” or the visual 
method, whether the writer uses two fingers or three 
or all, whether the writer is calm or excited, and so on. 
Each operator uses a machine a little differently, spaces 
individually, uses various keys for special purposes, etc. 

Mr. C. D. West, the veteran investigator of the 
National Association of Credit Men ran down one of the 
most celebrated of credit swindlers through pecularities 
in typing. This man was in the habit of opening 
women’s wear and specialty shops in various towns and 

(Continued on page 369) 
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Largest seismegraph in this country, installed in New 
York City. This is a close-up view of one of the 
recording members 





OLCANOES and earthquakes afford spec- 
tacular and impressive manifestations of 
the titanic subterranean forces which are 
still at work on the fashioning of our 
globe; the cataclysms and upheavals ac- 
companying their operations have occa- 

sioned the most terrible disasters which have befallen 

mankind. Catastrophe after catastrophe of this nature 
has marked the course of history; but never, perhaps, 
one so great as that which at noon on September 1 laid 

in ruins two of the principal cities of Japan and took a 

toll of about 200,000 lives. And as the Japanese people, 

like all peoples before them similarly stricken, turn 
quickly to the work of reconstruction, we wonder at the 
exhibition at once of man’s feebleness and his greatness 
in the face of these appalling forces of nature. 
Mastery over the effects of these natural forces comes 
only through a thorough understanding of their opera- 
tions. Unfortunately, our views concerning the ultimate 
causes of volcanic and seismic phenomena are distinctly 
less confident than were those of previous generations. 
The “molten interior” of the earth and the dying “inter- 
nal fires’—supposed heritages from that far-off age 
when the earth was born from the primal nebula—as 
the source of internal heat and of volcanic outbreaks 
have been banished from textbooks of geology, and their 
place has not been filled to complete satisfaction. Again, 
the simple conception of a cooling and therefore shrink- 
ing interior, overlain by a cold outer shell which be- 
comes deeply wrinkled as the earth continues to con- 
tract, has been found inadequate fully to explain the 
origin of the forces which build mountains and cause 
the solid earth to tremble. 
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Earthquakes and Volcanoes 


The Mechanics of These Titanic Subterranean Forces and Their 
Destructive Careers 
By Edgar W. Woolard 


Division of Seismological Investigations, U. S. Weather Bureau 


result in the fracturing of the rock and the bodily dis- 
placement of blocks of the earth’s crust along the break, 
or fault, as the geologist calls it. The stresses brought 
to bear upon the crust of the earth have been, and are 
still being, relieved by constant slow movements up and 
down, by warping, folding, faulting and dislocation, of 
the rocks of the crust, and by continual readjustments 
within the earth. Rock strata, the structure and con- 
tents of which prove them to have been originally hori- 
zontal sheets of sediments deposited at the bottom of 
the ocean, are now found at all elevations up to the 
tops of high mountains, sharply folded, and traversed 
by extensive faults, often hundreds of miles in length, 
along some of which thousands of feet of slipping has 
taken place. Great belts of weakness have been devel- 
oped in the crust along which the major deformations 
have taken place. 


Volcanic and Seismic Phenomena 

Earthquakes and voleanoes are inevitable accompani- 
ments of the above processes of earth deformation. 

The immediate character of earthquakes has long 
been established as a form of undulatory motion in the 
more or less elastic rocky crust of the earth, originated 
by some sudden impulse or disturbance in the substance 
of the earth, much as a bowl of jelly might be set in 
vibration by a smart tap on the side of the vessel. In 
many cases, as in the California earthquake of 1906, the 
shock is accompanied by visible fractures and displace- 
ments of the solid rock; the disturbance reaches its 
climax close by the fracture. In other cases no actual 
faulting is visible at the surface, the whole of the slip- 
ping having taken place some miles below the surface. 
However, we have here only the beginning of the story, 
for we need to know what causes the fracture that gives 
rise to the quake, and this problem has not yet been 
fully solved. 

Similarly, the investigation of vuleanism has raised a 
wide range of problems, most of which still await solu- 
tion. Just why volcanoes erupt, we do not know. The 
average density of lava differs little from that of the 
surface rocks, indicating that such material does not 
come from a great depth. If, in the various movements 
and deformations of the crust, the pressure should be 
relieved at some point within, melting would dubtless 
occur, and a body of molten magma be formed; but no 
satisfactory reason for its ascension can be assigned. 
The generation of steam appears to have much to do 
with voleanic processes, and the fact that almost all 
active voleanoes are situated in, or relatively near, the 
sea, or near lakes, has led some to believe in a neces- 
sary connection between volcanic activity and surface 


cipal existing mountain chains were born. They occu: 
in great bands, marking the lines of weakness in th: 
crust, and generally following the lines of elevatior 
which bound the huge oceanic basins—regions of recent 
or in some cases still continuing, mountain growth. Th: 
rocks are held by friction and pressure under increasinz 
stresses until they yield. Slipping suddenly, they com 
municate an elastic shock or jar to the crust of th: 
earth, and vibrations spread out in all directions, with 
velocities of several miles per second. The vibrator) 
motions, together with the sudden displacements ani 
buckling of the ground, may cause general destructio! 
over a wide area. Alarming sounds issue from th: 
bowels of the earth; and if the quake occurs near 0) 
underneath the ocean, it is followed by a series of great 
sea waves (popularly misnamed “tidal waves”) called 
tsunamis by the Japanese, which travel across thi 
oceans at the rate of 300 to 500 miles an hour. A stron 
quake is invariably followed by a great number—usu 
ally hundreds—of weaker shocks. 

Earthquakes are not always due to a single fractur 
or close-set group of fractures; they sometimes hav 
very complex origins. Oldham has concluded that the 
faulting to which the destructive shocks are due is th: 
secondary result of an extensive readjustment of son 
kind 50 to 300 miles below the surface. It is possible 
that minor factors may contribute to the determination 
of the exact moment at which a stress near the breaking 
point will be relieved by fracture; thus Omori has 
found an apparent connection between rainfall and 
earthquake frequency in northern Japan; and severi:! 
investigators have found similar connections between 
earthquakes and barometric pressure: a quake may be 
set off by an additional weight of air and water on 
the land. 

The permanent changes of position of the ground in 
violent quakes take place simultaneously in opposite 
directions on either side of the fault, and decrease in 
magnitude with increasing distance from the break until! 
they cease to be measurable at a distance of several 
miles. The displacements, often amounting to 10 or 20 
feet or more, may be horizontal, vertical, or both. This 
movement on opposite sides of the fracture in opposite 
directions is characteristic of the disruption of materials 
under and quite in accord with dynamical 
principles. 

When shocks are frequent and slight in a seismi 
region, the stress is constantly being relieved, and ther: 
is less danger of a heavy quake; where quiet has 
reigned for some time, the shock which eventually 
comes is likely to be severe. 

Earthquakes due to disturbances in connection with 

voleaniec operations also occur, but, 


stress, 





General Structure of the Earth 

Several lines of evidence point to the 
fact that the earth is solid through- 
out, and about as rigid as steel. On 
the other hand, observations in mines 
and deep borings leave no doubt but 
that at comparatively moderate depths 
within the earth the temperature must 
exceed the melting points of all known 
substances. However, most substances, 
and probably all ordinary rocks, ex- 
pand in passing from the solid to the 
liquid condition. For this reason, 
liquefaction is opposed by pressure, 
and a much higher temperature is 
necessary to melt a rock subjected to 
great pressure. Hence’ the tremendous 
and ever-iacreasing pressures within 
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while often severe locally, seldom are 
noticeable more than a few miles 
from their origins. Tremors occa 
sioned by the collapse of underground 
caverns are likewise local and unim- 
portant. The tectonic quakes, however, 

* ie, those due to faulting of the rocks 
or to intermittent slipping along 
breaks already formed, may com- 
pletely devastate hundreds of square 
miles of territory, and send vibrations 
through the entire globe. 

The vibrations or elastic waves 
which spread out through the globe 
from the focus, or seat of initial dis- 
turbance, may be recorded by means 
of instruments known as _ seismo- 
graphs. (The measurement of the 
great lurches of the ground near the 








the earth keep the material in the 
solid state. At the same time, these 
very pressures soon exceed the crush- 
ing strength of any known substance. 
At a depth of from 12 to 15 miles the rocks must be 
reduced to a state where they flow under stress, like 
putty or tar, instead of fracturing or crumbling. In 
short, the pressures and temperatures within the earth 
reduce the rocks to a state like neither the solids nor 
the liquids with which we are familiar. 

This part of the earth grades above into the outer 
brittle shell, where an increasing stress will in time 


Bird’s-eye view of Japan, showing how the islands are formed by the tops of mountains 


which rise out of the sea 


waters. But it is now generally believed that the steam 
is generated from water or other materials which have 
always been present in the depths of the earth. 


Earthquakes 
The seismic regions of the earth are those in which 
extensive layers of rock of great thickness have been 
intensely folded, dislocated and elevated when the prin- 


origin of a violent quake is beyond 
the capacity of any instrument.) The 
general principle of all seismographs 
consists in having a heavy mass of 
metal arranged in the form of either a horizontal or an 
inverted pendulum, so that its inertia prevents it from 
partaking readily of the motion of the earth when the 
latter is shaken. A pen or stylus is so connected as to 
trace a record, greatly magnified, of the relative move- 
ment between the pendulum and the earth on a sheet 
of paper carried along by clockwork. 

Two principal sets of earth vibrations are generated 
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during an earthquake. One set travels round the earth, 
n the crust, while the other goes through the interior 
of the earth; the latter set, again, is compounded of two 
species of vibrations superposed—one longitudinal (like 
sound waves in air), the other transverse (like light 
waves in the ether). The three kinds start out from the 
focus slinultaneously, of course; but those which travel 
‘hrough the earth are registered first at a distant point, 
not only because they have not so far to travel, but 

Iso because they are propagated at a much greater 
speed. Furthermore, the longitudinal vibrations (pri- 
mary waves, or first preliminaries, as they are called) 
travel faster than the transverse (sccondary waves, or 
second preliminaries). Hence the three kinds of waves 

rrive at a distant point each at a different instant, and 
each traces waves of a different shape on the seismo- 
eraph record. 

A destructive quake is usua!ly registered by seismo- 
graphs all over the world; at a distant point, the seis- 
mograph often continues to record small vibrations for 
two or three hours. The study of the records of numer- 
ous quakes has made it possible, by noting the intervals 
between the arrival of the different types of waves, to 
draw curves showing the time taken by the various 
waves to travel given distances, and to construct tables 
from which the distance of the region lying above the 
focus (the epicenter) can be determined for any point 
ut which a seismogram has been obtained. At most, 
only a guess can be made as to the actual location of 
the quake, however, unless the distances from three 
stations have been determined. Then it is a simple 
problem to locate the quake exactly by drawing circles 
on a globe with these distances as radii and the stations 
as centers, and noting where the three circles intersect. 

An earthquake is felt in some part 
of the world on an average of 4000 
times yearly. In the United States 
alone, a hundred or more occur each 
year. Many tremors, occurring over 
small areas, are undoubtedly missed; 
and others, too faint to be sensible, 
are registered by the seismographs. 
Our globe is trembling somewhere 
practically all the time. Milne esti- 
mates the total annual output from 
all sources to be 60,000 quakes. For- 
tunately, the great majority of these 
are feeble and harmless, or else occur 
under the sea or in thinly populated 
districts. According to Milne, only 
1151 destructive quakes occurred be- 
tween 7 A. D. and 1899. 


Japanese Earthquakes 
The most unstable region of the 
earth at the present time is that along 
the western margin of the Pacific. It 
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annual number was 1605, 
However, from 1601 to 
1898, only 108 destructive 
quakes visited the country 
—one on an average of 
every 2% years—and only 
a few of these rank as out- 
standing disasters. The 
quake of 1703 is reported 
to have cost 200,000 lives. 
In the Mino-Owari disaster 
of 1891, 7000 perished. 

Grievously as Japan has 
suffered from earthquakes 
and their effects in the 
past, the devastating shock 
of September 1 probably 
surpasses all previous dis- 
asters, although we have 
as yet only incompete re- 
ports and no scientific ob- 
servations. The Osaka ob- 
servatory places the epi- 
center in the Izu Peninsula. 
The shock was _ violently 
destructive over an area 
extending 100 miles from 
north to south and 130 
miles from east to west, and having a population of 
about 7,000,000, 


Other Great Earthquakes 
Space will not permit of even an enumeration of all 
the great earthquakes of the past, but we may mention 
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curred, passed almost with- 
out notice for some time. 

More famous are the 
Neapolitan quake of 1857, 
the extensive study of 
which by Robert Mallet 
was the first great scientific 
contribution to what is 
now the science of 
mology; the Lisbon quake 
and sea-wave of 1755, in 


Sels- 


4 

i which 40,000 perished; and 

«the Avezzano shock of 1915, 

: in Italy, in which the ratio 

t of deaths to population 
was the highest ever re- 


corded, 97 per cent of the 
people of Capelle having 
been killed. Chile is also 
noted for some disastrous 
quakes, the latest having 
been in November, 1922. 

A series of tremendous 
shocks rocked nearly the 
whole of the then settled 
portion of the United 
States for many months in 
1811-13. The topographic 
effects of this New Madrid earthquake, as it has come 
to be called, are still plainly visible in the Mississippi 
valley, and aftershocks are still continuing. The 
Charleston, S. C., quake of 1886 was relatively mild, 
but affected a very large area; the San Francisco earth- 
quake and fire of 1906 is notable for the great property 
damage, but the deaths were very 
few. 

The entire Fall Line of the Atlantic 
seaboard is a potential seat of earth- 
quakes. 





Prediction of Earthquakes 
Possibly we shall some day be able 
to keep a record of the elastic vibra- 
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was in Japan, probably the most seis- 
mie region of the globe, that seismol- 
ogy as a science was born, about 40 
years ago, through the pioneer work 
of the British scientists J. Milne, J. A. Ewing and T. 
Gray. The earthquakes of the Japanese Empire have 
been studied more carefully than those of any other 
country. 
The Japanese islands are arranged in the form of a 
festoon, with its convexity facing the Pacific Ocean, and, 
us in similar groups of islands and in mountain-chains 
of the same form, the con- 
vex side slopes more steeply 
than the other. The Japan 
Sea to the west is shallow, 
but on the Pacific side, be- 
tween the Japan coast and 
the Kurile Islands, the 
ground plunges down into 
the great Tuscarora Deep 
to a depth of nearly 27,000 
feet within 110 to 240 miles 
of the coast! The earth- 
quakes of Japan follow a 
law which is general in 
such cases: they are most 
numerous and violent on 
this steep slope. During the 
21 years 1885-1905, for 
every strong quake origi- 
nating on the concave side 
of the islands, there were 
16 on the Pacifie side. 
Earth tremors are a mat- 
ter of daily routine for the 
Japanese people, 12,700 hav- 
ing been recorded in the ten 
years 1885-1894, while from 
1902 to 1907 the average 
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Active and recently active volcanoes of the world. The active volcanoes are shown as 
dots, while the recently extinct volcanoes are shown as crosses 


a few of the more notable. Tremendous losses of life 
are reported in connection with some early quakes. 
Thus, in India, 1737, 300,000 are said to have perished ; 
and again in 893 in India, 180,000. The greatest disaster 
of modern times, next to the present one, was the 
Messina-Reggio quake of 1908, with a loss of 100,000 
lives. The most stupendous shocks on record are the 
Assam quake in India, 
1897, destructive over 150,- 
000 square miles and dis- 
tinctly felt over one and 
three-quarter millions of 
square miles; and the Kan- 
su quake in China, Decem- 
ber, 1920. The former was 
not notably destructive of 
life and property, but in 
the latter the estimates of 
deaths run from 40,000 to 
180,000, although as it oe- 
curred in a remote region, 
from which news was 
weeks in emanating, it at- 
tracted little attention. In 
the Sonora quake of 1887, 
felt over Mexico, Arizona, 
and New Mexico, an uplift 
of 20 feet occurred all 
along the base of a whole 
mountain range, but the 
region disturbed was only 
thinly inhabited. The great 
Alaskan quake of 1899, in 
which vertical displace- 
ments of over 47 feet oc- 


tions of the earth’s crust along denger 
lines, and thereby forecast a shock as 





we now do the coming storm. But 
that ability, if it come at all, must 
await patient investigations over 


many years in the future. 

Geodetic surveys in California have 
indicated an apparent creep of the 
crust, relative to the Sierra Nevadas, 
in certain regions of about three feet 
in ten years. Prof. A. C. Lawson, of 
the University of California, consid- 
ers this slow displacement to be a 
strain creep which accumulates until 
relief is effected by a sudden slip or a 
rupture, and he believes that it may 
some day be possible to predict about 
when the strains that are indicated 
by these movements will be released and cause a quake, 
Similar general indications may sometimes be obtained 

On the basis of the number of quakes in the years 
immediately preceding, Omori in 1922 forecast the oc- 
currence of severe shocks in Japan within six years. 
Similar general indications may some times be obtained 
from a study of the migration of epicenters in successive 
quakes along the seismic belts. A great quake relieves 
the stress in its neighborhood, and when next the stress 
finds relief it is likely to be at a more or less distant 
point along the belt. This is illustrated by the series 
of shocks along the west coast of the American con- 
tinent from 1899 to 1912, as follows: Alaska, Sept. 4 
and 11, 1899, and Oct. 9, 1900; Mexico, Guatemala, and 
other parts of Central America, Jan. 20, 1900, and‘ 
April 19 and Sept. 23, 1902; Panama, Colombia, and ‘ 
Ecuador, Jan. 31, 1906; California, April 18, 1906; 
Valparaiso, Chile, Aug. 17, 1906; Mexico, April 15, 1907 
and Nov. 19, 1912. 

The most effective means of minimizing the danger 
from earthquakes is through exhaustive investigation 
of the location and activity of faults, and the study of 
the effects of earth shocks on buildings and structures, 
together with the creation of an enlightened public 
opinion by the wide dissemination of scientific informa- 
tion. The element of danger will not then be grossly 
exaggerated by ignorance and negligence. 

Except where sea-waves and fire accompany the 
shocks, the loss of life is largely due to the shaking 
down of poorly constructed buildings. This can be pre- 
vented by a knowledge of proper materials and suitable 
types of construction. Only in Japan, however, has 
such knowledge been extensively applied. The native 
houses there are built to allow for earth tremors, being 
(Continued on page 370) 
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Our Abrams Investigation—IL 


A Test to Determine the Accuracy of the Electronic Reactions Diagnosis 





UR FIRST test of the electronic reac- 
tions method of diagnosis took place 
on Saturday, September 15, in the 
laboratory of an Abrams practitioner 
in New York City. At the invitation 
of this practitioner, whom we shall 
refer to as Dr. X in the report which 
follows, we brought to his labora- 
tory a number of vials containing 

germ cultures for the purpose of determining the 

with which he could identify 
seemed a simple yet convincing 














pure 
accuracy and dispatch 
their contents. This 
test, so we all agreed. 

The laboratory, in this 
ground floor of a typical high-grade apartment house in 
one of New York's exelusive neighborhoods. It is here 
that Dr. X diagnostic work, while in 
other rooms of the apartment he has a vast array of 
luminous devices for the 


instance, is located on the 


earries on his 


and mechanical and 
The laboratory proper is by no 
indeed, it fairly bristles with 
lights. It might well be 

laboratory, rather 
First 


electrical 
treatment of patients, 
means bare of apparatus; 
various devices and wires and 
taken for an electrical or 
than a doctor’s consultation office. 


physical 


As reported by Austin C. Lescarboura 


handling, must pick up its due share of these electronic 
impressions which we ure given to understand permeate 
everything and everywhere. But why the electronic 
values of the patient, with all their delicate shadings 
and varying degrees of strength which go to make the 
diagnosis so critical as compared with orthodox medical 
practice, are not also wiped out or at least seriously 
impaired as the result of the magnetic wiping, we do 
not profess to know. We are still woefully ignorant on 
this point. 

At any rate, the extraneous electronic impressions are 
wiped out and the sample is placed in the so-called 
dynamizer, which has also been wiped with the hard- 
working magnet in order to wipe out elec- 
tronic impressions that may have stayed behind from 
previous samples. The dynamizer appears to be little 
more than a neat, round container, at the bottom of 
which are two electrodes whose ends are separated by a 
small air gap. These two electrodes are generally con- 
nected together, and the single lead then 
amplifying device and to the array of other instruments. 
The dynamizer is provided with a close-fitting cap the 
under side of which has a metal plate connected with 


horseshoe 


goes to an 
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nice array of other things with terrifying names an 
liberal ohmages—aabout for a long while back, without 
even suspecting the fact, until he was confronted with 
his electronic reactions diagnosis. 

From “rate 55,” the diagnostician goes to “rate 57,’ 
which represents congenital syphilis. If the reagent 
reacts to that rate, then the second bank of switches 
is manipulated to restore the normal line of dullness 
and a reading in ohms is taken for congenital syphilis 
And so the diagnostician goes down through a long list 
of “rates” which stand for as many ailments and dis 
eases and afflictions. There is a set routine, of course 
such as acquired syphilis, congenital syphilis, tubercu 
losis, gonorrhea, streptoccocus, colon septecaemia, ty 
phoid, malaria, influenza, and so on. Incidentally, we 
might mention in passing that lucky is the person whv 
escapes without a trace or more of congenital syphilis 
in an electronic reactions diagnosis. Hence there need) 
be no hard feelings: we're all pretty much alike, elec 
tronically speaking. 

The result of an electronic reactions diagnosis is 
list of “rates,” their corresponding medical terms, and 
their extent in ohms. Following such a diagnosis, the 
patient may be treated, if he so desires, 
and “cleared” of his various troubles 





of all, there are large metal plates on the 





linoleum floor; then there are numerous 
bare and insulated wires about the room; 
also, there are colored lights to one side, 
are told, with a 
chromatic method of which 
does not concern ts in our present inves- 
tigation ; finally, there are several pieces 
of apparatus on the conventional white- 


which, we have to do 


diagnosis, 


No. 


topped table, whieh, at first glance, re- 
semble nothing so much as electrical 
measuring instruments or, better still, 


Tube No. 1—Typhoid. 
4—Tetanus. 
were handed to the electronic reactions diagnostician with labels carrying 
the corresponding numbers, and the findings in ohms are given below: 


RESULTS OF THE ELECTRONIC REACTIONS 


DIAGNOSIS 


The pure germ cultures used in this diagnostic test were as follows: 
No. 3—Colon Septecaemia. 
The tubes 


No. 2—Pneumococcus. 


No. 5—Tuberculosis. No. 6—Diphtheria. 


Some “rates” clear rapidly, while others 
require some length of time. When al! 
the “rates” of a patient fail to give a 
reaction through the reagent, then thit 
patient is considered cleared, or cured. 
This method has to do with a diagno 
sis by proxy, so to say, in that the pa 
tient need not be present. There is no 
other feature of the Abrams teachings 
that is more spectacular—or more unbe 
lievable. Here we have a means of diag 
» nosing a given case at a distance without 


radio equipment. No.1 No.2 No.3 No.4 No.5 No.6 

But in spite of all this equipment the Acquired Syphilis ............... 26 nh 66 ie iy i te indeed, = 
main element in the electronic reactions = : “a aaa ‘ an one has promised to diagnose Egyp 
method of diagnosis is the human re- Congenital Syphilis .....+++++++. 196 49 aT = ? 168 tian mummies in order to determine the 
agent. Dr. Albert Abrams of San Fran- Tuberculosis ......... AERA a Rees . 6 ‘ + + . diseases which prevailed in the distant 
cisco, the founder of this new medical Gonorrheal Infection ........... . 3 39 16 .* “+ 200+ past! Skilled Abrams practitioners will 
cult which has attracted nation-wide at- Streptococcus (Pneumococcus) ... 153 - 49 ** + 87 assure you that they can take a specimen 
tention, discovered a decade or so ago Dd cagdas cekuacewkneseaae ‘ 59 17 17 39 ot 23 of your handwriting and not only tell 
that the human body and blood had cer- Typhoid ee ean a eee ee Pe =n) - ae —_ oe oo you all about your medical history—past, 
tain radio-active properties. Based on SEE RP ene eee 210+ 36 46 22 + ao present and future—but also your racial 
these eurly discoveries, Dr. Abrams has Colon Septecaemia .........--+-- a 53 9 22 63 strains, religion and other choice bits of 
worked out a method of diagnosis where ES ETRE RRS SES Not tested. 3 Not tested. private information. 
by a healthy human being is connected |] , ff “CCC Cte ereen , . If the patient prefers, he can be exam 
. Tetanus ..... , ee Not tested. -- Not tested. ined directly, in which case he takes the 


in a so-called electronic circuit with a 











place of the reagent and no sample of 








sample of blood to be tested, and the in- 





dicative reactions are obtained from the 
human being, known as the “reagent,” at 
the skilled Abrams diagzostician. The 
generally detected by percussing certain portions of the 
reagent’s body—the abdomen is the area usually se- 
lected, although for specific diagnosis other areas are 
used. Percussing is accomplished by passing the ex- 
tended and rigid palm of the left hand over the abdo- 
men of the reagent, and tapping the middle finger of 
the left hand with the middle finger of the right hand. 
The right-hand finger is provided with an ordinary 
celluloid thimble filled with beeswax and small shot, so 
as to obtain better thumping of the left hand. Normally, 
the percussing of the abdomen produces a character- 
istic hollow sound over an area which persists upward 
to a line on a level with the lower ribs. When the ex- 
tended hand passes above this line, there is a decided 
change in the sound produced by percussing. The hollow 
sound now dull thud. The normal line of 
dullness having been determined, the reagent is marked 
with a black crayon to indicate the normal line. 

So much for the normal When, however, 
the reagent is connected with the electronic circuit and 
a sample of blood or other representative matter from 
a patient, and when the electronic circuit is adjusted 
for various “rates” of vibration by means of a bank of 
either remains at the 


the hands of 


reactions are 


becomes fl 


reactions, 


switches, the area of dullness 
normal line or drops down some two inches, 

a typical diagnosis, so as to make 
sufficiently clear to go 
first test. To begin 


Let us go through 
the 
ahead 


method 
business of 


workings of this 


with the our 


with, the sample of blood or other matter is wiped, so 
to speak, with an ordinary horseshoe magnet, 
eliminate extraneous electronic impressions. 
to assume that any sample, in the course of ordinary 


so as to 


It is logical 


the other apparatus, consisting of multi-contact switches, 

So far, The reagent, stripped from just be- 
low the waist, up, takes his place in front of the diag- 
nostician, standing on a pair of grounded zinc plates. 
The diagnostician is ready to begin work. He deter- 
mines the normal line of dullness, puts a mark on the 
reagent’s abdomen, and adjusts the little switches of 
the diagnostic machine for the first “rate” of vibration, 
which is 55, designed to permit only acquired syphilis 
electrons, or whatever they may be, to filter through 
to the reagent. 

The diagnostician now percusses, and notes if the 
area of dullness has dropped down below normal. If it 
has not, the patient is “clear” on that score. If it has, 
then he manipulates a second bank of switches in order 
to obtain a quantitative reading. The second bank, like 


so good. 


the first, is arranged with switch points in suitable 
multiples representing ohms or resistance introduced 
into the electronic circuit. The diagnostician adjusts 


the switches of the second bank until the area of dull- 
ness in the reagent has receded back to normal, indi- 
cating that sufficient resistance has been introduced to 
choke off the flow of the electrons of that given “rate.” 

Thus the diagnostician obtains not only a “rate,” 
which in this case is 55, which, according to the Abrams 
chart of “rates,” represents acquired syphilis, but also 
a quantitative reading in ohms, such as 3 ohms, 6 ohms, 
15 ohms, and so on. The “ohms,” of course, represent 
the degree of the ailment or affliction. We are told that 
the ohmage does not run uniform for different rates. 
Thus in tuberculosis 3 ohms is sufficiently serious to 
require treatment, while in malaria one can live quite 
comfortably with 17 ohms—the writer of these lines has 
been carrying 17 ohms of malaria—not to mention a 


blood need be placed in the dynamizer. 

In the examination of the writer, he served as his 
own reagent and had his abdomen and other parts of 
the body percussed to determine the various “rates” 
and ohmages. Aside from percussing, there are other 
methods of detecting the reactions, such as the attrac 
tion and repulsion and sticking of electrified glass rods 
passed over the reagent’s body, as well as the deflection 
of pith balls such as are used in the physics classroom. 
In an early issue we shall have more to say about the 
apparatus or the mechanical side of this interesting 
subject. 

Coming back to Dr. X and his laboratory, we start in 
with the reagent, whom we shall call “George” for 
short. George is a handsome lad of about 16 years 
of age. He has a remarkable physique, which was all 
the more in evidence when the editorial “we” dis- 
robed sufficiently to serve as the reagent in a previous 
informal test. On the day of our present test George 
appeared to be in the pink of condition. Dr. X asked 
George if he had taken his usual quota of hot water, 
and upon receiving a negative reply he ordered George 
to do so. Then George did a few calisthenics—swinging 
his arms, working his legs, breathing deeply—just like 
a ring warrior getting ready for action. 

Being curious as regards the mechanica! side of this 
test, we studied the wiring of the plates which rested on 
the linoleum floor covering. They did not appear to be 
connected at first glance, and this aroused our suspi- 
cions. One of the grounding wires was traced to a 
water-pipe, which happened to be coated with paint. 
Here, we thought, was a weak point; but further exam- 
ination disclosed additional grounding wires running to 
steam pipes and making good “grounds.” At any rate, 
we were entirely disarmed in this direction when George 
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proceeded to test the plates by means of a standard 
electric light connected to one side of the current supply 
and to a free lead, the latter being played on the zinc 
plates and producing sparks as the lamp blazed up. 
This satisfied us that the plates were really grounded, 
ulthough seemingly George went about his work quite 
unaware of our suspicions and purely as a matter of 
routine, As a bit of stage effect, however, it was ex- 
cellent, to say the least. Even our technical mind, well 
versed in electrical practice, was momentarily im- 
pressed with the logic of the thing. 

By now our committee was mobilized. For this test 
there were present an engineer, a bacteriologist of the 
Lureau of Laboratories, Department of Health, City of 
New York, and two members of the editorial staff of 
the SCIENTIFIC AMERICAN, 

For the first half hour Dr. X and his assistant, a 
young lady whom we shall call Dr. Y, engaged with us 
in an exceptionally interesting conversation. The iden- 
tity of the bacteriologist was not disclosed at this time. 
Dr. X told us of his interesting work as well as some 
of his extraordinary cases, the most startling of which 
was his recent treatment of a notorious character in 
New York medical circles known as “Typhoid Mary.” 
This poor creature is a carrier of typhoid and has given 


New York no end of trouble. Dr. X 
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You have already learned from what has gone before 
that the electronic reactions practitioner goes from one 
“rate” to another “rate” in making his diagnosis. And 
in the event that the disease to be discovered is not 
included in his usual repertoire, he must needs continue 
his hunt after the manner of a search for the proverbial 
needle in the haystack. So, in order to suve time and 
effort, Dr. X suggested that we give him a general idea 
of what the cultures included. This was fair enough. 
We did, cutting down the odds against the doctor. 

The lights were dimmed—electronic reactions must be 
carried out in a dimmed atmosphere, so as to have a 
minimum of light energy interfering with the delicate 
processes involved. Dr. X began his search, percussing 
as he went from one “rate” to another. He announced 
his various findings from time to time. The first tube 
turned out to be gonorrhea, according to the electronic 
reactions, but not according to our records. That was 
fair enough. One specific answer for each riddle is the 
auecepted procedure. 

Then followed tube No. 2, for which the reactions dis- 
closed congenital syphilis—true to Abrams form; tuber- 
culosis, colon septecaemia, streptococcus, malaria, flu— 
well, that is as far as we went with that tube. Other 
“rates” would perhaps have given additional reactions, 
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are held down at his side, with palms facing forward 
and outward. George proved to be in the pink of elec- 
tronic condition, for he brought his area of dullness 
right back to normal, even with conditions set for a 
strong reaction. ‘ 

Then followed a talk about the super-sensitivity of 
the electronic reactions, Dr. X brought out the point 
that the electronic reactions are far more delicate than 
anything now in the hands of the bacteriologist, includ- 
ing the ultra-microscope. Pure germ cultures may mean 
just that to the orthodox doctor and bacteriologist ; but 
to the Abrams diagnostician there is evidently no such 
thing? as a pure germ culture, It was pointed out to us 
that the patient, from whom the germs were originally 
taken to be isolated and artificially propagated in the 
laboratory, was by no means an angel, and therefore 
had many of the ailments which afflict ordinary mor- 


tals. And now these ailments—or at least their elec- 
tronic values—are carried right along with what is 


supposed to be an isolated culture. Further, these elec- 
tronic values grow in power with age—perhaps one 
ohm a year would be about right, although this phase 
has never been looked into by the Abrams investigators, 
so we were told. Hence such a test as we endeavored to 
make was hardly fair, so Dr. X assured us. 

A third tube was tested. Acquired 
syphilis, congenital syphilis, tubercu- 








told us how the health authorities, at 





his invitation, had sent the said “Ty- 
phoid Mary” to him for a test treat 
ment. Despite the serious nature of 

'yphoid Mary’s” malady, not to for 
get several other serious ailments 
which the electronic reactions diagno 
disclosed, said Typhoid Mary” 
was turned out in jig time, “cleared” 
of her ailments. This, obviously, was 
for us an astounding announcement 
but only so until our 
spoke up, disclosing her identity and 
bringing forth the fact that she was 
quite familiar with this case. She as 
sured Dr. X that if “Typhoid Mary” 
had been “cleared,” she had not re- 
mained so. Parenthetically, we may 
mention in passing that we now have 
in hand the official record of her case, 
which shows that the claims of Dr. X 
were not founded on fact. 

During the discussion between Dr. 
X and our bacteriologist, the latter 
brought out the point that a typhoid 
case runs in cycles, with a return to 
negative every so often. Could Dr. X 
have turned out “Typhoid Mary” at 
the low point in the typhoid cycle? 
We do not know. 

But to go on with our main busi- 
after the preliminaries which 
reminded us in no little degree of a 


: oor 
SIS 


bacteriologist 


ness 


psychic seance—this chatting about 
the marvelous things that are being 


done regularly as contrasted with the 
simple business in hand—the test 
proper got under way. took 
off his remaining upper garments and 
bared his husky chest and abdomen 
Dr. X turned about in his chair, with 


George 





The Electronic Reactions Diagnosis 


The diagnostician is percussing the abdomen 
of the human reagent by means of his ex- 
tended left hand, which is thumped with the 


middle finger of the right hand. 
hand finger wears a 
normal line of dullness is 
erayon mark on the reagent’s skin. 


mizer and the switches appear on the table at 


the right. 
srounded plates, which do 


in this picture 


metal 





weighted thimble. 


The reagent stands on a 
not 


(slightest trace), gonorrhea, 
colon septecaemia, malaria and flu, 
but no streptococcus, was the verdict. 
Another broadside! 

Well, it was evident by now that 
the electronic reactions were not prov- 


losis 


ing their case. So the writer sug- 

The right- gested that, inasmuch as we were 
Bee FE dealing with pure germ cultures, 
The dyna- surely these cultures should be pre- 
ponderant in one “rate,” as compared 

pair of with the other “rates” which were 


show ee 
due to traces of by-gone associations. 


Dr. X thought this idea capital, and 
we began to test the pure germ cul- 
tures on the basis of ohms instead of 
the plain qualitative analysis as here- 





tofore. The results are indicated in 
the accompanying table, which pre- 
sents a ready means of comparing 


the electronic reactions diagnosis with 
the actual contents of the pure germ 
culture vials. A study of this table 
will immediately disclose that here 
again the electronic reactions did not 
meet with success. Instead of obtain 
ing one preponderant ohmage for each 
tube, which would indicate the pure 
germ culture content, Dr. X obtained 
numerous high readings, so that the 
identity of each tube failed to be 
made out. Broadside upon broadside ! 

By now, things were not happy with 
the doctor. He fully realized that 
simple as our test was, it could not be 
successfully met. So he sought some 
reason for his flat failure. He asked 
to look at one of the pure germ cul- 
ture vials. Looking at it in full light, 
presumably for the first time, he dis- 














covered the red edge on the label, as 





his back toward us, facing George 
who stood on two ground plates. 
George put on the headgear and arm electrode. We 


were asked to ground ourselves, by taking hold of elec- 
trodes connected to ground wires. And then the first 
pure germ culture in its little vial carrying nothing 
more than a red-bordered label with a plain, hand- 
written numeral, handed to the doctor. One of 
our number who sat in one corner was asked to hand 
over the horseshoe magnet, kept at a considerable dis- 
tance from the reagent. 

At this point we are compelled to mention a slight 
inconsistency. The magnet, we were told, must be kept 
at least eight feet away from the reagent in order not 
to interfere with the delicate reactions. On the other 
hand, Dr. X pointed out to us the latest discovery of 
Dr. Abrams, which takes the form of a horseshoe mag- 
net suspended a few inches over the head of the re- 
agent. The purpose of this magnet is to allow for a 
closer differentiation between “rates.” Heretofore it 
has been difficult to split between “rates” with a clean- 
cut and positive reaction. Why one horseshoe magnet 
should interfere with the reactions at a distance of 
eight feet or less, and another magnet should prove 
advantageous at three inches distant, we do not know. 
Furthermore, knowing how localized is the magnetic 
force of a small horseshoe magnet, we are struck with 
the extreme sensitiveness as well as inconsistency of 
the electronic reactions. 


was 


but we had ample. Needless to say, we were keenly 
disappointed with such findings. One specific answer 
should be sufficient. Here was a veritable broadside, not 
necessarily aimed to hit something through mere chance, 
but certainly open to such suspicion. 

At this point Dr. X began to display some concern 
over the results of our test. Frankly, he agreed with us 
that pure germ cultures should be readily differentiated 
by means of his diagnosis, and that there should be but 
one answer for each tube. The purity of the germ cul- 
tures was questioned, and their origin was clearly 
stated in refutation. Some of the tubes contained 24- 
hour broth cultures, which had been transplanted from 
the pure stock of the Research Laboratories of the 
Department of Health, while others had been prepared 
by scraping the growth off slants of solid medium and 
emulsifying in sterile broth. About three cubic centi- 
meters of the culture was pipetted into a serum tube, 
which was then stoppered with a rubber stopper and 
sealed with paraffin. Small labels, with a narrow red 
border and bearing the number of the culture, written 
by hand in blue ink, were pasted on the appropriate tube 
for identification purposes. Dr. X signified anxiety over 
the reagent. It appears that George, robust as he is, 
becomes exhausted in an electronic reactions sense. 
George was asked to “short” himself, which he did by 
pointing his hands toward his side. Normally, his hands 


well as the blue handwriting. 

Right then and there Dr. X found the reason for his 
unsuccessful diagnosis. He explained to us that red is 
fatal to the accuracy of the electronic reactions! The 
presence of that bit of red on each label was sufficient 
to upset the reactions completely. And by wy of bring- 
ing out his statement, he told us that several days pre- 
vious he had been working one entire morning with 
George, and had been obtaining very unsatisfactory re- 
sults. Finally, toward the end of that morning's session, 
he asked George if he had anything about his pockets. 


A search disclosed a bit of red cardboard—the seat 
check of a theatre ticket! 
Furthermore, there was handwriting on our labels. 


No doubt the electronic emissions from the writer of 
those labels were being carried along in the diagnosis. 
If so, the writer of those labels must have been in a 
terrible state of health—and mind, so we reflected at 
the time. Again, the labels were of the gummed variety, 
and might have been licked, continued Dr. X. Here our 
bacteriologist spoke up rather indignantly, and said that 
one of the first things a bacteriologist is taught is not to 
lick labels. A rather unhealthy practice, it would be, 
with so many choice bacteria about! 

Well, this matter of labels had to be taken care of if 
our test was to proceed. So a member of our committee 
went into the doctor's office and wrote a set of plain 

(Continued on page 870) 
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At the Very Foundation of Matter with the Electrons and Protons 





E HAVE gradually learnt that elec- 
tricity exists in two forms, the nega- 
tive form, which is called an electron, 
und the positive form, which is now 

proton, 


beginning to be called a 














By Sir Oliver Lodge 


proton is like every other, and that all electrons are 
alike, too. But we do not know even that for certain. 
Meanwhile, it is natural and simple to think of them 
as little spheres, always bearing in mind that there is 
no evidence for that assumption, and no evidence 
against it. 

We know so much about these units now that it is 
well to remember from time to time the points about 
which we are still ignorant. We know approximately 
their bulk and their mass, or what is commonly called 
But of their shape, structure and constitution 

we are ignorant. We know 


weight. 





here is no other kind of electricity 
so far as we know. The material 
universe seems to be built of these 
two elements. Both the electron and 
the proton are exceedingly small, very much smaller 
than an atom of matter. Both probably have weight, 
though one is much heavier 
than the other. The proton 


that a proton weighs just 





weighs as much as 1830 elec- 
But it is not 
and some even 


trons, 
ciably bigger, 
think that it may be smaller 
than an electron. The fact 
is, we do not know very much 
about it, except that it is the 
unit of 


just as an 


appre- 


TIFK 


positive electricity, 
electron is the 7 ar 
: . : ) SIC S. 
unit of negative electricity. all living physicists 
Whether the proton is an 


ORTUNATE indeed is the SciIEN- 
AMERICAN in being able to 

present to ils readers an interesting, 
popular article on the structure of the atom, 
written by the eminent British scientist, Sir 
Oliver Lodge. By common consent the au- 
thor of this exposition stands as the dean of 
His lifelong researches 
in an attempt to ascertain a knowledge of the 
ultimate nature of matter, energy and life, the 


about the same as one atom 
of hydrogen, but that it is in 
bulk a million million times 
smaller. We know that an 
electron is comparable in size 
to a proton, but is 1830 times 
lighter or less massive. This 
18380 is an experimental 
number and does not pretend 
to be quite accurate. It may 
turn out to be as small as 
1820, or as large as 1860. 


ultimate unit, or whether it 
can be resolved into a close- three elements that are commonly believed to But the best measurements 
packed assemblage of sim- make up our Universe, have been crowned, lie between these two ex- 


pler ingredients, which would mainly, with success. 


account for its remarkable 
weight or massiveness, re- 


mains for future discovery. 


It may have a complicated 
structure for all we know: 
but at present it seems to us 





We cannot “‘see’’ the 
atom, much less the electron; but the physicist 
has been able to devise instruments that never- 
theless enable us to appreciate them with our ant © ianatties ie Gn aaaee 
weak senses, of which these instruments be- 
come, as it were, powerful extensions. 


1835 is a very 
reasonable value, according 
to our present information. 
This may seem unimportant, 


tremes, and 


how precise our knowledge 
about these things is gradu- 
ally becoming. 











So does 





one and indivisible. 





the electron 
Parenthetically, we may say that both are hypotheti- 
supposed to be probably built up in an unknown 
way out of the ether of space; so that they need not 
be foreign bodies in the ether, but a specifically organ- 
it. But all this is at present hypotheti- 
Suffice it for present 


cally 


ized portion of 
cal and need not be emphasized. 
purposes to suy that both electron and proton certainly 
ilmost as certainly that they constitute the 
indivisible elements of which all matter is 


exist; and 
apparently 
composed. 

They are, however, both closely related to the ether 
somehow, for they ,attract and repel each other. That 
is to say, there is a strong mutual force urging electrons 
and protons together, and at the same time keeping 
apart the units of the kind; and this force, 
whether of attraction or repulsion, must necessarily be 


same 


exerted through and by means of the intervening ether. 
Furthermore, we know that when either is in motion it 
is surrounded by a magnetic field, which magnetic field 
consists of some modification in the ether, and extends 
a considerable distance round the moving nucleus or 
These facts are commonly expressed by saying 
one, radi- 


kernel, 
that a moving charge has two fields of force; 
from it in all directions, is called its electric 
other, which 
opening out more and more of them 


ating 
field ; 
motion in rings 
and crowding them closer together as the motion in- 
creases in speed—is called its magnetic field. It is this 
last which confers upon each unit its fundamental prop- 
erty of inertia; that is, its power of persisting in motion 
until it is disturbed—checked, hastened or deflected—by 


while the surrounds its line of 


some external force. 

The size of these electric units is now known with 
fair accuracy. But about their shape nothing is known. 
It is natural to think of them as spheres, but there is 
no evidence for that shape and no reason can be given 
why they should have that shape. The spherical shape 
is characteristic of large masses of matter, such as suns 
and planets, and for good reason. A large enough body 
must be spherical; otherwise it is unstable. A great 
mass of matter of irregular shape, or even of regular 
“shape, like a eube or a eylinder or an elongated oval, 
could not remain in that condition. Its protruding por- 
tions would be pulled down and merged in the rest by 
gravitative attraction. But no such force acts effectively 
on a small body. It is too insignificant in amount to be 
effective. Accordingly, the shape of a small body has to 
be ascertained by observation. It may be like a marble; 
but it might equally well be like a ring, or a sixpence, or 
a corkscrew. Or again it might be shaped like a 


feather, a seed, or a tadpole. We assume that every 


i 


In the same spirit I can 
say that the diameter of an electron has been measured 
as 3744 times the hundred-million-millionth of a centi- 
meter. And that the weight of an atom of hydrogen, 
with which we have above compared it, is 1.66 times 
the weight of a milligram divided by one followed by 
twenty-one 0’s. That is to say, that an atom of hydro- 
gen weighs a million million million times less than a 
minute visible speck, such as a granule of lycopodium, 
which is about as small as can be weighed on a very 
delicate chemical balance. 

A special fact may here be mentioned, as testifying to 
the correctness of our knowledge as far. as it goes. An 
electron has a certain exceedingly small mass or weight, 
but when it is moving very fast—much faster than any- 
thing we ordinarily know of 


have learnt that the atoms are themselves built up of 
electrons and protons. And we have begun to learn 
what is the structure of an atom, that is to say, how 
it is built up out of its constituent elements—the oppo 
site units of electric charge. We are now, however, 
entering on a region where some debate is permissible 
and some differences of enlightened opinion may exist. 
But the hypothesis which holds the field, and the one 
on which Rutherford and Bohr and others are work- 
ing, is that the atom is built up on the general pattern of 
a solar system. That is to say, that it consists of bodies 
arranged like the sun and planets, on a very minut 
scale. First of all we find a group of protons in the 
center, half of them presumably welded together by a 
compact and interleaved assemblage of electrons, which 
are also able to hold on the other half of the protons as 
part of the compact group. This central group repre- 
sents the sun; and outside it, and at some distance from 
it, we find a regular series of electrons revolving round 
it, either singly or in rings, like the planets; or possibly 
in some cases, though less likely, like the Ring of 
Saturn. 

Furthermore, it has been found possible to count the 
outstanding or unneutralized protons and electrons in 
atoms of different kinds. 

By “atoms of different kinds” I mean the chemical 
elements, iron, lead, zinc, carbon, oxygen, hydrogen, sul 
fur, gold and radium and all the eighty-three other 
elements of which the world is composed. There seems 
no doubt about this counting, though it is a remarkable 
achievement. It is the result of work done by several! 
living men, such as Rutherford and Bark’a, and espe- 
cially by young Moseley, who was killed by a Turkish 
bullet shot through his brain at Gallipoli—a remarkable 
testimony to the efficacy of war in settling human 
affairs. 

The number of unneutralized protons at the center, 
and the number of planetary or revolving electrons in 
any given atom in its normal state, must be the same. 
Many or few, there must be the same number of each; 
otherwise the atom would be electrically charged, and 
would not be in its norma. condition. One electron too 
many would yield a negatively charged atom; two elec- 
trons too many would be doubly charged; and a few 
atoms might be even triply or quadruply charged. Put 
such charging must be considered exceptional and not 
likely to be permanent, for these additional electrons 
would be hanging on in the teeth of some repulsion and 
would soon be likely to escape. 

On the other hand, a deficiency of one or two elec- 
trons in an atom would 
mean that it was positively 








—this mass or weight ought, 
on electrical principles, to in- 
crease, by an amount which 
can be predicted. Such an in- 
crease was, in fact, pre- 
eulated, at various high 
speeds short of the speed of 
light. Experiment subse- 
quently became 
with the particles shot off 
by radioactive substances; 
and when the mass or 
weight of these violently fly- 
ing particles was measured, 
and compared with the the- 
ory relating to the increase 
expected, the calculated and 
observed values were found 
to agree exactly. These-scien- 


possible, 





VERYONE is familiar, at least with be an 
the words “electron”, “‘proton’’ and 
“nucleus”, but many have experienced 
dicted, and its amount cal- some difficulty in gelling an unconfused, 
clean-cut conception of the beliefs at present 
held by the majority of scientists concerning 
the various inter-relations of these components 
of the atom. In the accompanying article the 
distinguished author demonstrates a facility 
which, on the part of the higher scientist, is 
rare—that of putting himself in the place of 
the more or less popular reader of science and 
making his phraseology and style plain, simple 
and free from the puzzling technicalities that, 
while A-B-C to himself, cannot with com- 
fort be followed by the average reader. 


charged, and that, too, would 
unstable and excep- 
tional condition. For the 
electrical force exerted by 
such an atom would be very 
great and would soon be able 
to collect stray electrons and 
thereby restore the balance 
to equilibrium. When the 
eharge of an atom is unbal- 
anced or not neutralized the 
atom is readily guided and 
propelled and, as an easy 
traveler, is called an “ion.” 

It is not to be supposed 
that the protons and elec- 
trons here spoken of as con- 
tributing to the central posi- 
tive charge and the equal 














peripheral negative charges 





tifie predictions, and their 
confirmations, ought to be 
better known and understood by the world at large. 

The increase of mass with speed is consistent with 
Relativity doctrines; but it was fully known before 
that. Only, now we feel pretty confident that the same 
thing applies to all matter; and that matter is there- 
fore electrically constituted. 

That these minute corpuscles can build up gigantic 
bodies such as the earth, the planets, the sun and the 
stars is astonishing—like most other things in the 
universe when we dive down into them. But yet it 
seems an undoubted fact, for which the evidence is 
exceedingly strong, so strong as to be practically con- 
clusive. It has long been known and admitted that 
these great bodies are built up of atoms, and now we 


are all the protons and elec- 
trons that exist in the atom; the nucleus may contain 
many more, and in fact usually does contain about 
double that number. Those of which we here speak are 
the most prominent, the most efficacious and, in fact, 
are those upon which the chemical properties of the 
element depend. The others, tight packed in the nucleus, 
contribute to the weight of the atom, but do not con- 
tribute to its chemical nor to its radiative properties. 
They are more like an inert mass of satisfied material 
upon which the other more active and demonstrative 
units are grafted. The compact central mass does not 
contribute to its electrical behavior, which is the most 
conspicuous phenomenon in an atom, whether it be re- 
garded from the physical or chemical side; they con- 
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ribute only to its weight and inertia and mechanical 
properties generally. 

Consequently, the inert part of the central mass is 
often ignored, and seemed to be of minor importance 
ntil some means was found for breaking it up. Atten- 
ion was and is concentrated chiefly upon the outlying 
negative electrons and upon the corresponding number 
of protons which by their electrical attraction hold them 
ogether into a sort of solar system. These are what 
have been counted, and these are what are chiefly im- 
portant to our present knowledge. But the others do 
not escape detection, and it is easy to count them, too— 
n fact, quite easy, for they are responsible for the 
tomic weight and are at once determined by the weight 
of the atom. Given that an atom of hydrogen contains 
one proton, and weighs one, then an atom with atomic 
veight 16 must contain 16 protons. But not all these 
re active; only 8 of them exhibit electrical forces and 
hold 8 electrons in orbital movement. The other 8 con- 
stitute the rest of the nucleus and represent its electri- 
cally neutral portion. 
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about the lighter elements? Carbon, for instance, has 
only six pairs; oxygen has eight, nitrogen seven, lithium 
has only three. Helium, that comparatively rare, inert 
zas, found by Sir William Ramsay to be given off by cer- 
tain minerals and by the hot springs at Bath and other 
places (given off also during the disintegration of 
radium), an element first discovered spectroscopically 
by Norman Lockyer in the sun and hence called helium, 
or “helion,” as we now see that it ought to be called, 
has only two. But the first known of the inert gases, 
the one discovered by Lord Rayleigh, viz., argon, has 
eighteen. The helion atom has the atomic weight 4. 
So it must contain four protons in all and, of course, 
also four electrons. Two of these seem more closely 
imbedded in the structure than the other two, but all 
of them are so tightly held that the atom has very little 
external field and accordingly is chemically inert—so 
inert that the atoms are unable physically to hold to- 
gether by cohesion. Therefore it exists as a gas con- 
sisting of isolated atoms. The smallest jostle or provo- 


309 


electron into fractions. It is easy to imagine an ele 
ment heavier than uranium, or any number of them, 
Hence, in that sense, there may be more than ninety- 
two; but not by interpolation; only by extension of the 
heavy end. And although such elements have been 
looked for—notably an inert gas with the atomic num- 
ber 118, which might possibly have been expected— 
none of them has as yet been discovered. The evidence 
on the whole is against their probable or frequent exist- 
ence. However, the possibility of building up still more 
complex and probably still more unstable elements, 
under special conditions of temperature and pressure, 
remains a subject for future discovery. 

The building up process we have not learnt how to 
accomplish ; nor have we ever observed it going on, The 
tumbling down or disintegration process we have ob- 
served ; it constitutes the phenomenon called radioactiv- 
ity. But even that we are unable to control. It goes on 
spontaneously or not at all. Nevertheless, it goes on 
with great violence. The atoms really do explode, as a 

cannon explodes, firing off a shot with great 





So also with an element of atomic weight 
say 31. Sixteen of them are inert and 15 of 
them are electrically active. The active number 
ire what determine its chemical and spectral 
behavior, and it is known as the atomic num- 
her of the element. Roughly, it is usually 
ibout half the total number, sometimes exactly 
half, though in all cases rather smaller than 
half when not exact. 

Anyone can tell how many protons altogether 
there are in an atom: Simply the number ex- 
pressing its atomic weight on the scale in 
which oxygen—16. The interesting thing is 
how many of these are chemically or electri- 
cally active, and this is given by what is called 
the atomic number. Of this number there can 
be no fraction, and it proceeds regularly 
through the different elements from 1 to 92. 
Nearly all these 92 elements are known—there 
ore only three or four gaps—and any day the 
few outstanding gaps may be filled by the 
active and enlightened investigators of the 
present day. 

If we now ask how many electrically active 
protons, and how many electrically active elec- 
trons, go to make an atom of sodium, the an- 
swer is forthcoming. The number is 11 of each. 
If we ask the same question about chlorine, the 
number is 17 of each. If we ask it about car- 
bon, the answer is that six of each kind of 
electric charge constitute the effective part of 
the atom of carbon. If, however, we proceed to 
some of the heavier elements and ask the ques- 
tion about lead, the answer is the suprising 
number of 82 of each kind. If we inquire into 
the constitution of radium we find 88 of each 
kind; 88 active protons along with 137 of the 
inert or satisfied variety exist at the center, 
ind 88 planetary electrons, either revolving or 
else grouped in some pattern, are attendant 
round the central nucleus or sun. The heaviest 
known element is uranium, and for that the 
number is 92. No element with a greater num- 
ber than that is at present known. Possibly 
any greater number would be too unstable to 
exist for any length of time, so that‘it would 











vehemence at a speed of several thousand miles 
a second. 

And the nature of this shot has been ana- 
lyzed. We might have expected it to be a 
proton. But, strangely enough, it is not. As 
stated above, it is a group of four protons, 
welded together by two electrons, all appar- 
ently jammed together into a compact mass, 
without any satellites or revolving charges. 
The projectile really is a projectile weighing 
four times as much as an atom of hydrogen. 
And, moreover, it is not in a permanently 
stable condition. It seems stable enough me- 
chanically, but not electrically. It has four 
positive charges and only two negatives. Con- 
sequently it is electrically unbalanced. It has 
a double positive charge. 

A projectile of that kind, moving at that 
tremendous speed, is quite a serious thing and 
ean do a lot of work before it is stopped. If it 
hits a phosphorescent substance it emits a flash 
of light. If it strikes another atom it might do 
some damage. 

But if an atom is like a solar system, we 
might well ask, ‘“‘What is there to strike?” Will 
it not rather go through an atom? Certainly, 
that is what is to be expected, and that is 
what happens. Atoms are exceedingly porous, 
just as porous as a solar system, so that a 
projectile going through them is quite unlikely 
to hit anything. But every now and then it 
may, and sooner or later it must, on the doec- 
trine of chances. It may go through ten thou- 
sand atoms without hitting anything. But if 
ten thousand projectiles were loosed through 
the solar system at such speed that gravitation 
had no appreciable effect,-one of them at least 
might hit the sun, and then something would 
happen. 

Sir Ernest Rutherford has tried the experi- 
ment with nitrogen. He has got one of the 
radioactive materials, offsprings of radium, to 
fire its projectiles through nitrogen gas. Thou- 
sands of them hit nothing or encounter only 
one of the electrons, which they may be able 
to sweep up and carry away without much dis- 








be extremely rare. Even uranium is not quite 
stable: and if we were to watch an atom 
uranium for a sufficient length of time—which 
would be a very tedious business, for we might 
have to wait a thousand years—we should see (that is, 
mentally “see,” for, of course, an atom is hopelessly 
invisible) a group of four protons violently escaping; 
and we should see electrons escaping too, two packed 
up with the proton group and two thrown off sep- 
arately, showing that of the four protons two came from 
the inert portion of the nucleus and two from the elec- 
trically active portion, so that the projectile retains a 
double, not a quadruple, electric charge. The number 
remaining of the active variety of each would thereby 
be reduced to 90, which would mean that it was no 
longer uranium, but another element called uranium X. 
And this also would explode or fire off a particle in 
time, so that the number would then be reduced to 88, 
when the main or residual substance would be radium. 
Then it might go on with rather increased activity, 
though still only very occasionally as far as each atom 
was concerned, until the number got down to 82, with 
two well marked intermediate stages, one of them called 
by Madame Curie polonium. The element with 82 active 
pairs would be fairly or perhaps quite stable and would 
be indistinguishable from lead. If the number ever got 
down to 80 it would be mercury. And at 79 (though 
that is not in the true line of descent) it would be gold. 
So much for the heavier, unstable end. But what 


in research on the nature of the atom 


cation will separate such atoms from each other and, 
accordingly, it can be liquefied only at an exceedingly 
low temperature, very close to absolute zero. For at 
that low temperature the jostling practically ceases and 
the atoms are so nearly quiescent that the bonds of 
their feeble residual affinity are not broken, 

The atom of helium is very like one of those projec- 
tiles flung off by a radioactive substance and called an 
alpha-particle; but whereas an atom of helium is elec- 
trically neutral, an alpha-particle is by no means neu- 
tral. It has a double positive charge and it needs two elec- 
trons to satisfy it. But these it soon picks up, and then 
it becomes the completely satisfied and inert atom of 
helion. The 4+2 have become 4+-4. 

+— Se. 

Is there any element that has only one constituent 
pair, one proton as the central nucleus and one revoly- 
ing satellite, like an earth-moon system? Yes, the 
answer is definite and certain. The lightest known 
element is hydrogen, and hydrogen has only one of 
each. The hydrogen atom is constructed on the pattern 
of the earth and moon. 

Thus there are exactly ninety-two elements and no 
more. One cannot imagine an element lighter than 
hydrogen, unless it is possible to split a proton and an 


turbance, for an electron is such a light thing. 


of Sir Oliver Lodge, Principal of the University of Birmingham and leader = yy¢_ occasionally they may hit the nucleus, 


And the nucleus of nitrogen is fourteen times 

as heavy as hydrogen, while the projectile is 
four times as heavy. Hence the encounter is no trifie. 
The experiment is like firing a crowd of suns, each a 
quarter the weight of our sun, through the solar system. 
Many go through free and go on; some might sweep up 
and carry away one or other of the seven planets. But 
one by chance encounters the sun itself. There is a 
smash and the sun breaks up. The atom of nitrogen is 
disintegrated, not by spontaneous radioactivity and by 
its own energy, but as by the explosion of a shell or the 
impact of a violent projectile. 

And what happens to it? Is it dispersed into its con 
stituent protons, or do some of them hang together still? 
The answer can only be given by experiment. The an- 
swer found by Rutherford is something like this: that 
most of them hang together in groups, constituting three 
atoms of helion, while two odd ones are flung out with 
great speed—even greater than that of the projectile 
which drove them—so that we get violently ejected 
atoms of hydrogen. 

It is as if the atom of nitrogen were really composed 
of three helion and two hydrogen atoms—as if it were 
a compound of those primary elements and that it was 
disintegrated or broken up into its constituents by the 
impact of an alpha-particle. 

(Continued on page 372) 
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Navy Day 
ECAUSE of the inevitable decline of inter- 
est In the Army and Navy which manifests 
war, the 


itself at the close of a _ great 








setting apart of one day of the year as 
which the country is asked to give 


Navy 
thoughtful 
commendable, 

Speaking in favor of the institution of Navy Day, and 
doubt the pernicious propaganda 


Day, on 


attention to naval affairs, is altogether 


having in mind no 
which aims at the immediate abolition of all arma- 
ments, President Coolidge recently said: “Our country 
has undertaken, as its proper contribution to amelior- 
ating the burdens of armament in the world, to place 
certain strict limits on our naval establishment. In 
view of these, it becomes desirable that the highest 
efficiency in men and material be maintained.” To 
the same purpose, Acting Secretary Theodore Roosevelt 
reminds us that “behind the protection of the Navy our 
people are able to carry on their lives, develop their 
ideals and live in the righteous peace we so earnestly 
desire. It is the right arm of our State Department.” 
Of the misleading statements made by those who 
would emasculate, if not altogether destroy, our Navy 
none is more false and unjust than that which describes 
the Navy as a symbol of war and its officers and men 
as the advocates of war. As a matter of fact, from 
admiral down to enlisted man, there are no citizens 
who aré more united in the earnest desire for peace. 
They know what war means. President Kelly of the 
Navy League is well within the truth when he states 
that no men are more truly pacific than our Army and 
Navy 
more keenly than others the horrors of war, and seek 
only the strength that will maintain peace—the peace of 
peace America 


men—‘our own brothers and sons, who realize 


honor and justice, which is the only 
should ever tolerate.” 

When the history of the stupendous events of the war 
and the post-war period comes to be written, and they 
can be judged in their true proportion, we believe that 
the gathering around the table of the five leading naval 
powers at Washington to frame the Treaty of Limita- 
tion, will be recognized as perhaps the greatest single 
contribution of the United States to the permanent 
peace of mankind. That treaty has now been ratified 
by all the powers concerned, and they, with us, are at 
present engaged in breaking up the superflous material 
of over-developed navies. 

Let no one regret this destruction, for this superflu- 
ous armament was the child of suspicion, fear and 
hatred. The fleets as reduced by the 


international 
treaty are no more nor less than the international police 
of the high seas. It is the duty of the American people 
to maintain its present Navy, which is preeminently a 
preserver of the peace, at its highest possible level of 
efficiency, and give to it at all times loyal and patriotic 
support. 


“ZR-1” Sails Over New York 
UR FIRST sight of “ZR-1” was from the 
observation platform of the Woolworth 
Tower, as she reached New York City ex- 
It was in mid- 








actly at the hour predicted. 
September, and a faint haze, suggestive of Indian Sum- 
mer days to come later, softened the outlines of the 
city below. Precisely at 11.30, out of the air came the 
distant drone of the airship’s motors, and lo! above 
the Statue of Liberty there became visible through the 
haze what looked for all the world like a gigantic 
silver bubble, which grew in size until the great ship 
swung to port and revealed the whole 680 feet of her 
truly beautiful form to view. With her six motors 


throttled down to half speed and the national flag 
snapping at her stern, she swept majestically by as 
she laid her course up the Hudson River. 

Apart from the beauty of the spectacle (and a silver- 
tinted dirigible, when seen under such conditions, is an 
undeniable object of beauty) the most striking impres- 
sion was that of the stability and perfect control of the 


vast ship; which, be it remembered, in spite of the light 
and fragile materials of its construction, weighs no less 
than thirty-seven American tons. Throughout her jour- 
neyings up and down the length of Manhattan island 
she traveled for the most part on a level keel. Occasion- 
ally, vertical and horizontal changes were made under 
an easy helm and very gradually. Evidently, in these 
early trials her commander is not going to subject 
“ZR-1” to the severe bending stresses, due to a sudden 
and extreme shift of the helm, which crumpled up the 
girders of “ZR-2” and brought about the fatal disaster 
at Hull, England. 

During her last run, before heading for Philadelphia 
and home, she passed directly over the Woolworth 
Tower twice as far above our vantage point as we were 
above the street below. To stand on a man-made struc- 

arth and watch 
that huge fabric, big in bulk as the tower itself, sweep- 


ture that soared 750 feet above the 


ing majestically across the heavens was a sensation in- 
deed! Here were the dreams of the builders of Babel 
and of Dedalus himself come true! 

The primary purpose for which the Navy has built 
this ship is to act as a scout for the Atlantic fleet—a 
work for which her great speed and large radius of 
Some day in 





action render her preeminently suited. 
the future we shall have a squadron of such ships to 
act as the farseeing eyes of our battleship fleet. Scout- 
ing abreast, in a line flung wide across the Atlantic and 
in radio touch with each other and with the com- 
mander-in-chief, they will render impossible any sur- 
prise attack upon our shores. 

It is no empty boast to claim that “ZR-1” is the finest 
airship of the rigid, or of any other, type that has ever 
been built. For so she should be; since within her has 
been incorporated all the experience of the Germans, 
who originated the Zeppelin, and of the British, who 
carried on dirigible construction in the years succeeding 
the war and made a successful round voyage from Eng- 
land to America and back. 

But over and above this, the new design has engaged 
the best talent of our very able corps of naval con- 
structors. Not only have the stresses (far more com- 
plicated in a ship of the air than in a ship of the sea) 
been made the subject of exhaustive study, but every 
member that was built into the framework was first 
tested in the naval aircraft factory at Philadelphia 
Finally, and greatest surety of all, the use of the ever- 
dangerous hydrogen has been abandoned and “ZR-1” is 
filled solely with non-explosive helium. Hence she is 
the first ship to be rendered immune to the flaming 
bullets of attacking airplanes. 


Pandora’s Chest Modernized 


UR FAMILIARITY with the 
radio broadcasting may not exactly breed 
' contempt, but at least it takes away from 
(| the romance of the thing. As a fairy tale, 
radio broadcasting would fare quite well; indeed, the 
present-day receiving set in the home, bringing to the 
household the music and news and talks from the four 
corners of the globe, might well fill the réle of the 
famed Pandora’s chest with its never-ending flow of 
As a reality, however, radio loses 


wonders of 








beautiful contents. 
its romance as it gains in practicability and popularity. 
But, then, this is a practical age! 

Pandora’s chest—that is the keynote of radio develop- 
ment today. When radio first came into the household as 
the result of broadcasting, it had a distinct laboratory 
touch. There were numerous handles to adjust, storage 
batteries to recharge, dry batteries and connections to 
watch after and a maze of wires connecting the various 
scattered components. Frankly, as a living room fur- 
nishing the radio set was designed to upset the best 
of decorative schemes, and more than one fastidious 
housewife stood firm against such invasion and insisted 
that the radio set stay in some far-off corner of the 
house, there to be enjoyed but not seen. 

But radio broadcasting has brought about a change 
in radio engineering and designing of apparatus. It 


soon dawned on radio engineers that the receiving ap 
paratus, as used in the average household, is only the 
means and not the end. It is merely the medium for 
receiving the broadcasted programs; in truth, the aver 
age person would as soon do away with the receiving set 
and use a plain tin horn, if such a crudity would give 
the desired results. The popular demand has been for 
more and more simplicity combined with greater and 
still greater efficiency. 

The answer to all this is now evident. Radio engi- 
neers have done remarkably well—almost unbelievably 
well. They have eliminated the troublesome storage 
battery; they have devised new types of vacuum tubes 
the filaments of which require a minimum of current, 
which can be supplied by ordinary dry cells; they have 
worked out simple circuits which reduce the controls to 
a minimum while giving excellent results; they have 
developed good loud-speakers, which do away with the 
necessity of head-phones; they have designed attractive 
cabinets which now contain every component of a radio 
set, including the batteries. The result is the compact, 
attractive cabinet which is invading the sacred premises 
known as the living room. The highest development of 
this kind is in the form of cabinets resembling phono- 
graphs, containing including the loud- 
speaker horn. 

So, at last, we have the modernized version of Pan- 
dora’s chest. In the corner of our living room we have 
a small, attractive cabinet, blending in with the general 
scheme of things. We step up to the cabinet, turn a 
small knob to light the filaments of the concealed 
tubes, and another knob to search for stations. We 
hear a faint whistle. We move the knob more cau- 
tiously, dissolving the whistle into the strains of an 
We move a second knob, which gradually 


everything, 


orchestra. 
intensifies the orchestra strains until the desired volume 
of sound is obtained from the loud-speaker horn. For 
quite a while we listen to the various selections of this 
orchestra, coming from the roof garden of a renowned 
hotel 30 miles away. At 10 o'clock we tune in for the 
ringside in a neighboring city, where a much-heralded 
bout is being staged between famous heavy-weights. We 
hear the fistic battle, blow by blow, as well as the gong, 
the cheers of the throng, the whistle of the timekeeper, 
and other noises that go with pugilistic activities. The 
battle is soon over, and we know the results several 
hours before the newspapers are available from the 
sy now it is 11 o'clock; the local broadcasting 
Again we 


city. I 
stations have “signed off’ for the night. 
explore with the tuning handle—a whistle—and then 
a jazz band. Clear; loud; good. Then comes the an- 
nouncer’s voice. We learn that the jazz music is from 
a city half-way across the continent! 

So Pandora’s chest of fiction is now excelled by the 
2andora’s chest of fact. Once more, truth is stranger 
than fiction. 


A Poorly Housed Business Institution 
HERE is nothing adds to the success of a 
business institution more than proper hous- 
ing. This is true of governmental business 
institutions as well as of private concerns. 
The United States Patent Office is one of the few offices 
in which the earnings are relatively large as compared 
to the expense, ranking in this respect with the Post- 
office Department, Customs Bureau, The Internal Rev- 
enue and similar income earning branches of our great 
Government. The Patent Office has a somewhat unique 
arrangement in that it runs what might be termed a 
large retail store, the stock of which is limited as to 
variety, but is almost unlimited as to quantity. This is 
the branch of the Patent Office that is devoted to the sale 
of soft patent copies of patents. Millions and millions of 
soft copies of patents are stored in the United States 
Patent Office for sale at a very considerable profit and 
the number handled each day would gladden the heart 
of a merchant prince. Owing to inadequate facilities 
these copies are spread all over the Patent Office Build- 
ing. In hallways here, in corridors there, and in vault 
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ooms extending out under the foot pavements of the 
ity and in tier after tier rising so high as to necessitate 
idders to reach the upper row. Many of them are on 
vooden shelves that increase the danger from fire and 
he spreading of the copies all over a large building 
necessitates the copy pullers traveling mile after mile 
each day in pulling the copies. A limited quantity of 
metal racks have been provided but these do not begin 
The copies are so 


t 


») supply the reasonable demand. 
distributed that it is difficult to promptly secure a de- 
sired copy, and this in a large measure reduces the 
sale, as instead of ordering copies the person desiring 
them will take the trouble to inspect the records of 
the Patent Office to avoid delay. Much of this could 
be avoided by providing suitable metal racks for all the 
copies and also by providing for the arrangement of 
the copies in compact form and in close proximity so 
that the pulling of the copies will be greatly facilitated. 

The rooms housing the various Examiner’s divisions 
are all seriously crowded, thus interfering with the 
work and adding delays where the delay is now of 
great inconvenience to the public, and some divisions 
are housed in the corridors where they are partitioned 
off by file cases and subject to all the interruptions and 
disturbances incident to those traversing the corridors. 

The copies of foreign patents issued since 1914 were 
greatly delayed in delivery by the War, and when 
finally delivered to the United States Patent Office were 
delivered in such bulk that space is not available for the 
proper classification, nor is the Patent Office force 
sufficient to permit the proper classification of these 
copies, so that searches among the foreign patents are 
necessarily incomplete and extremely unsatisfactory. 

All of the foregoing could be avoided and the Patent 
Office be conveniently housed and well officered, if the 
recommendations in the Commissioner's report for the 
year ending December 31, 1923 had been carried out by 
Congress. As the Patent Office is really a business 
institution, serving the public and being well paid by 
the publie for the service rendered, there appears noth- 
ng unreasonable in the desire and expectation that 
Congress will afford suitable facilities for the proper 
transaction of business which in itself is profitable to 
the Government, 


The Navy’s Contribution to Industry 

HE present agitation in favor of the complete 
abolition of armaments and, therefore, of our 
splendid Navy, is unthinking, uninformed, and 
generally springs out of an abysmal ignor- 

To be consistent, the advocates of 





unce of the subject. 
complete disarmament should call also for the abolition 
of those police forces which enable city dwellers to 
work and sleep in security. 

In a recent issue, we touched upon this subject, and 
laid special emphasis on the value of the Navy as a 
training school for our young men in habits of orderli- 
ness and discipline, and in respect for constitutional au- 
thority. We now draw attention to the fact, so generally 
overlooked or ignored, that the great merchant fleet 
which fetches and carries the products of industry is 
equally indebted to the Navy for the great technical im- 
provements which have helped to raise it to its present 
standard of speed, comfort, reliability and high operat- 
ing economy. 

Take the fundamental question of ship propulsion. 
Less than 25 years ago the cumbersome reciprocating 
engine was in exclusive possession of the field, both 
as to freight and passenger ships; and it is largely to 
the ceaseless initiative and support of naval engineers, 
both here and abroad, that the world owes those suc- 
cessive improvements which have given to us, first, the 
direct connected-turbine, then the geared-turbine, and 
lately the steam-electric drive, which last has proved 
itself so satisfactory to our Navy that the latest battle- 


ships are equipped exclusively with this system. To the 
navies of the world, also, we are indebted for much ex- 
perimental work in the development of the Diesel 


marine engine, which in economy of weight, space and 
consumption stands.so far in the lead as to be in a class 
by itself. 

But, although its work in developing improved means 
of propulsion is its greatest contribution, we must not 
forget that there are hundreds of other directions in 
which this great “laboratory of experimentation,” as 
the Navy has justly been termed, has made generous 
contributions to industry. The electrically operated 
winches, pumps, ventilating fans, and various other 
auxiliaries which are now being introduced aboard mer- 
chant vessels, have been in use for over fifteen years in 
our Navy. Furthermore, the Navy was a pioneer in the 
use of super-heated steam; and the Merchant Marine is 
indebted to it for research work in developing alloys of 
various kinds for condenser tubes and other purposes ; 
for its elaborate investigations of lubricating and fuel 
oils; and for its development on a large scale of electri- 
cal welding methods. The Navy’s model basin at Wash- 
ington, moreover, is responsible for improved models, 
not only of merchant ships but many of the notable 
steam and sailing yachts of the country. In this connec- 
tion, it may be stated that the lines of not a few of the 
American cup defending yachts received their final de- 
termination as the result of trials in the Navy towing 
tank. When we come to navigation, we find that the 
Navy has rendered invaluable assistance. To its Hydro- 
graphic Bureau, we are indebted for extensive marine 
surveys, and for the superb charts, issued regularly by 
the Hydrographic Bureau. The ice patrol safeguards 
the passage of our great liners by locating and dis- 
tributing by radio the position and course of those 
terrors of the seas, the icebergs. Many a good ship 
has been saved from disaster by the “radio compass” 
system, a Navy development by which ships as they ap- 
proach the coast can obtain their exact locations, even 
when they are shut in by dense fogs and blinding snow 
storms. When a ship enters the harbor channel, she can 
maintain herself accurately within her narrow limits, 
keeping in electrical touch with a pilot cable laid on the 
bottom through the center of the channel. Only recently 
we illustrated in this journal the new Navy system of 
sounding by sound, the practical operation of which was 
recently proved when a Navy ship charted the ocean 
floor from America to Europe in a fraction of the time 
which would be necessary by the old method. 

Nor must we forget that the Navy gave to the steel 
industry in America the greatest single impetus which 
it has ever received. Thirty years ago, when we began 
to build our first steel ships, we possessed no mills that 
could fabricate the heavy forgings needed for armor 
plate and guns. Such things could be obtained only 
abroad; but the Navy arranged with American manu- 
facturers to install the necessary plant for this heavy 
work; and it was this far-sighted policy which started 
our heavy steel trade on an upward course, which, 
within a few years, had made us the premier steel 
manufacturing country in the world. So far from its 
being an economic waste, the Navy is at once the police 
force of the nation, a training school for its youth, a 
great laboratory for the development of new industrial 
processes, and one of the greatest exponents of the true 
“live and let live” patriotism. 


Adirondack Forest Preserve Threatened 

HE ATTEMPTED raid by private interests on 
the Adirondack Forest Preserve, by means of 
an amendment upon which the people of New 

York State will vote on November 6, is a 
matter which affects every State in the Union; for if 
the amendment should pass, it will suggest and encour- 
age similar action by private interests against the 
forest reserves in other States of the Union. 

The attack is being made under what is known as the 
Ferris amendment to section 7 of article VII of the 
State Constitution, in relation to the Forest Preserve. 
Section 7 reads as follows: “The lands of the State 
- »« » constituting the Forest Preserve . . . shall 














for ever be kept as wild forest lands. They shall not 
be leased, sold or exchanged, or be taken by any cor- 
poration, public or private, nor shall the timber thereon 
be sold, removed or destroyed. . . The Legislature 
may by general laws provide for the use of not exceed- 
ing three per centum of such lands for the construction 
and maintenance of reservoirs for municipal water sup- 
ply, for the canals of the State, and to regulate the flow 
of streams. Such reservoirs shall be constructed, owned 
and controlled by the State.” 

Thus far the amendment follows the present consti- 
tution. It then proceeds to provide for private exploi- 
tation, by adding a clause which strikes at the funda- 
mental principle of the present law. This reads as 
follows: “The Legislature may also provide by general 
laws for the use of such lands for the development of 
water power for the public benefit, and for the construc- 
tion, maintenance and operation thereof of ponds, struc- 
tures, conduits and appurtenances necessary for that 
purpose.—Such development may be by the State, or by 
a lessee of the State, (the italics are ours), under a 
lease for a term not exceeding fifty years, to be secured 
pursuant to law on such terms as will best protect the 
public interest, and transmission lines may also be con- 
structed, maintained and operated on such lands by the 
State, or by a lessee of the State, on like terms.” 

So there you have it; and for cool effrontery, in its 
deliberate attempt to take from the public that which 
the constitution has expressly reserved for its use, this 
proposed amendment can hardly be surpassed. 

For look you, whereas the present law expressly for- 
bids the leasing of State-owned lands within the Forest 
Preserve to any corporation, public or private, this 
amendment permits the leasing of such lands. 

Whereas the present law limits any storage lands in 
the Forest Preserve to the supply of water for munici- 
palities, canals and the regulation of streamflow, this 
amendment permits the building of conduits, power 
houses and electric transmission lines on these Forest 
Preserve lands. 

Whereas the present law provides that any reservoirs 
shall be operated by the State, the amendment provides 
that they may be operated by lessees of the State, é. e., 
by private corporations. 

Whereas the present law contemplates the use of 
water only, the amendment contemplates the use of 
large stretches of forest land in the form of clearings 
for power-houses and wide and lengthy avenues cleared 


of trees for transmission lines. 

This latest raid upon the Forest Preserve is nothing 
new. More than once during the past thirty years the 
SCIENTIFIC AMERICAN has raised its voice against the 
conspiracy, as we do today. Section 7 was adopted 
in 1894 expressly to save the forests on State land; 
and from that day to this the lumber and power inter- 
ests have tried to break down that constitutional safe- 
guard. In 1896 they attempted to pass an amendment 
which was defeated by a vote of two to one. In 1906 
they tried again by last-minute legislation, which passed 
the Senate on May 1 and the Assembly on the last day 
of the session. It was denounced by the press and was 
killed in the next Legislature. 

Only once since 1894 has this section been amended, 
and that was when the friends of the forests prepared 
an amendment, which was adopted and which permits, 
as noted above, only 3 per cent of the State-owned 
forest land to be used for storage for municipal water 
supply, for canals and to regulate the flow of streams, 
all of this for State purposes. The Ferris amendment 
would invade the reserve with power-houses and cut 
wide swaths through the forests for the erection of 
unsightly lattice towers and the stringing of cables for 
the benefit of private interests. They would be pro- 
tected by fifty-year leases, under which there is no pro- 
vision for compensation to the State for the valuable 
rights and privileges granted. 

Once more, at the forthcoming genera! election on 
November 6, the people of New York State will have an 
opportunity to register an emphatic “No” to the proposal 
to open our Adirondack forests for private exploitation. 
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The Father of Our Modern Navy 


How Roosevelt Pulled the Navy Out of the Rut and Gave It a Fighting Edge 





EW people realize the debt we owe Theo- 
dore Roosevelt for the development of our 
national defenses, especially our first line 
of defense, the Navy. Few realize the his- 
torical and technical knowledge he brought 
to bear upon this subject. The average 

man on the street does not know, or has forgotten, that 

he pub- 














during his young manhood, at the age of 24, 
lished one of the most remarkable historical narratives 
ever written by an American, The Naval War of 1812. 
It shows an understanding of the fun- 


By Rear-Admiral Wm. S. Sims, U. S. Navy 


he would speedily have overruled had it not been for a 
much more serious obstacle—the force of public opinion 
created by an article by Admiral Mahan advocating the 
small gun as the principal battleship weapon. This 
made it impossible for the Congress to approve the 
dreadnought type. Nothing deterred, he insisted upon 
an analysis of the subject for the purpose of showing 
that Mahan’s arguments were based upon wholly mis- 
taken information concerning the hitting power of a 
battleship’s heavy gun at long ranges, These conclusions 


cite but a single example, he used his powerful influence 
to overcome the opposition to correcting the incompre- 
hensible defect of open turrets—wide open at that time 
from the gun platforms down to the magazines directiy 
below. The danger of this design had been frequently 
pointed out, but was successfully denied until it was 
demonstrated by the terrible turret accidents that re- 

sulted in the death of many of our officers and men. 
The consternation caused by these horrors was such 
that the Department actually advocated the abandon- 
ment of all efforts to increase the 





rapidity of fire of our heavy guns, 





damental requirements of naval effi- 


ciency that few officers of his time 


'N ANSWER to our request for a Navy Day message, Admiral William S. Sims 


and advised that the records of our 
competitive target practices should be 


had achieved, : ‘ ; ‘ “i 
The studies required to produce has written this fine tribute to the share of Theodore Roosevelt in the upbuilding based upon the percentage ef hits 
this book enabled him at once to of the United States Navy. On no side of his mulltitudinous activities did his only. In this crisis Roosévelt showed 
penetrating mind and forceful personality work with quicker or more lasting effect. a comprehension of the wholly essen- 


understand the measures necessary to 
bring the Navy up to a state of effi- 
ciency from the deplorable condition 
into which it had fallen by the time 
he became Assistant Secretary of the 
Navy. He knew so well the qualities 
of material and training that make a 
ship a reliable battle unit that when 
our deficiencies in these respects were 








He was the despair of the reactionaries and the joy of the younger and forward- 
looking officers of the Navy. To his conviction that nothing but the best is good 
enough for the Navy we owe, not only the rapid growth of the Navy in size, but, 
what is far more important, its advancement in efficiency. During the Roosevelt 

: ‘ ; : . In 
regime our gunnery became equal to the best in the world; our ships were rid of 
many serious defects; dangerous open turret hoists were abolished; and the whole 
personnel became thoroughly imbued with the Roosevelt enthusiasm.—THE EDITorR. 


tial element of battle efficiency indi- 
cated by the phrase “hits per gun 
per minute,” the standard of compari- 
son then in use in our target practices. 
a stinging letter he gave orders 
that we should continue to make every 
effort to increase the rate of hitting— 
to put more hits into an enemy’s hull 
than he could put into ours in a given 














presented for his consideration, he 
accepted the criticisms in the spirit in 
which progress demands that criticisms should always 
be accepted, and in which they are so seldom accepted 
by the responsible authorities. He insisted upon a 
thorough investigation of the actual facts, the fixing of 
responsibility, and the immediate initiation of the nec- 
essary measures to correct our mistakes. 

Before his efforts were interrupted by the Spanish 
War, he had appointed a board of officers to inquire into 
the causes of our inefficiency in marksmanship, and to 
recommend methods of training to remedy this. After 
the war he found himself opposed by officers who 
pointed to our successes at Manila and Santiago, and 
who strenuously objected to any pub- 


he gave to the press, thus bringing about the surrender 
of the Chairman of the Senate Naval Committee, who 
came out strongly for the new type, which was forth- 
with ordered designed. 

Unfortunately the first of these ships were badly de 
signed, and were at once criticized by Commander Key. 
These criticisms were opposed with all of the power of 
the principal dignitaries; but Roosevelt, as usual, in- 
sisted upon a showdown of all the facts. He caused 
the whole matter to be discussed by a body of about 
fifty officers in a conference which he opened in person 
at the Naval War College at Newport. The result was 


interval of time; and he made it clear 
that it was up to the Navy to risk any dangers that 
such training might involve. 

Sut more important still than the essential changes 
in design and methods indicated was the change 
wrought by the great spirit behind it all. In no line of 
his multitudinous activities did his penetrating mind 
and forceful personality work with quicker or more 
lasting effect. He was the despair of the reactionaries 
and the joy of the younger and forward-looking officers 
of the Navy. Every man on every ship, from the captain 
down, soon realized that there was a master mind insist- 
ing that nothing but results should count; that “the 
only shots that count are the shots that 
hit.” Since then we have had a new 





lic criticism of what they declared 
was a Navy that left nothing to be 
desired in the way of efficiency of 
either material or personnel. He under- 
stood so well the conservative atti- 
tude of military men that he insisted 
upon an impartial presentation of 





the actual facts, and a comparison of 





these with the target practice records 
known to have been made in foreign 





Needless to say, the record 


the iia at 


navies 
of about one hit in 50 shots at 
battle of Manila, and of one in about 
30 at the battle of Santiago, showed 
him the seriousness of the situation; 
and these records contrasted with the 
astonishing results of the new meth- 
ods of training in the British Navy 
convinced him of the necessity of 
tuking the matter in hand himself. 
This he did by ordering the new 
British training methods put into 
operation, and ordering all gun gear 
and gun sights changed to make these 
methods possible with our guns. 
Within a short time the improvement 
was so astonishing as to be difficult of 
belief. The rapidity and accuracy of 
fire, the “hits per gun per minute,” 
were increased to such an extent as 
to indicate that in battle we should 
be able in one minute to land two 
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Navy—a Navy whose officers insisted 
upon efficiency, and therefore temper- 


ance, long before it was generally 
realized that the maximum mental 


alertness and manual dexterity nec- 
essary to efliciency in dangerous oc- 
cupations cannot be achieved by men 
addicted to the cocktail habit. 

This great man jarred the old-time 
Navy out of its complacent conceit. 
Ile well understood, and tried to make 
the Navy realize, that the greatest 
danger in a military organization is 
dry rot, resistance to progress, and 
the substitution of a comfortable ad- 
ministrative routine for preparation 
for war. He was never tired of quot- 
ing the remark of a disgusted bureau 
chief who complained that “my de- 
partment was running smoothly and 
perfectly until this damned Spanish 
War came along and upset every- 
thing.” 

It is fitting that the birthday of 
this remarkable man should have been 
selected as our National Navy Day. 
He was the father of our modern 
Navy. He instilled into it a spirit that 
brought into play the dormant, ster- 
ling qualities of the personnel. He 
gave the word efficiency a new mean- 
ing. He cared nothing for show; he 











tons of heavy projectiles against an 
enemy’s hull at a distance of three 
miles, whereas, formerly we would 
not have been able to hit an enemy 
more than twice in an hour’s firing. 
It was an increase in efficiency of over 3,000 per cent. 
At the same time he gave his personal attention to 
He grasped at once the 


the question of ship design. 
practice records—the 


significance of the new target 
fundamental fact that the big turret guns could make a 
high per cent of hits at a range at which the few hits 
that small guns could make would do little damage. He 
at once advocated the All-Big-Gun ship, the modern 
dreadnought, but he found, as usual, that the new type 
was opposed by the Navy Department. This opposition 


President Roosevelt (seen at top of gangway) returning official call of Commander-in- 
Chief, United States Atlantic Fleet, on board flagship “Tennessee” at naval review off 


his home at Oyster Bay in 1904 


were corrected, as far as 
more important 


that the defects criticized 
possible in ships partly built. sut, 
still, measures were ordered that would make sure the 
avoidance of such mistakes in future designs; and 
since that time the design of our battleships has been 
second to none in the world. 

In addition to correcting such vitally important de- 
fects as those above indicated, both in design and in 
methods of training, he gave his attention to many of 
the major details upon which efficiency depended. To 


was not impressed by spotless decks 
and the polished gear of guns that 
could not shoot fast and straight. He 
was impatient of ceremony. He stuffed 
cotton in his ears, went into the fighting tops of battle- 
ships and had his hat blown off by the blast of heavy 
guns. He went down in submarines. He thus made his 
interest as real to the youngest gob as to the senior 
admiral. All understood that he valued the Navy only in 
proportion to its demonstrated ability to defeat an 
enemy in battle. He gave it the fighting edge. Though 
he is dead, this remains; for his spirit still lives and 
will always be a cherished tradition and an invaluable 
inspiration in the day of battle. 
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The “Virginia” as she rolled over to starboard before sinking in the September, 1923, tests. Bombs that dropped aboard threw down the two lattice masts and the 
three smoke stacks. It should be remembered that the ship was anchored; that she had no anti-aircraft guns; and that the bombs were dropped, without inter- 


ference, from the low elevation of 3000 feet 


Has Sea Power Passed? 


An Authoritative Exposé of the Extravagant Claims of the Air Enthusiasts 


O MUCH publicity has been given to the 
alleged performances and capabilities of 
aircraft as an argument against the con- 
tinued development of our Sea Power, that 
the Navy Department has uttered its 
oflicial protest against the repeated at- 

tacks of the air enthusiasts who contend that Air Power 

that it has 
battleship 








is not only an extension of the Fleet, but 
ctually rendered the 
obsolete. 
In the July number of the Fortnightly Review, Mr. 
Archibald Hurd says that the doctrine that Air Power 
is rendered Sea Power more or less obsolete involves 
only the extinction of the Navy but the extinction 
lso of the Mercantile Marine, “and we are offered noth- 
ing in place of the one or the other, which can be re- 
satisfactory; for the airplane has a very 
rt radius and the airship is still a thing of the 
future; both are indeed in the experimental stage.” 
He points out that as airships have to sustain their own 
weight as well as the cargo, while the surface ship is 
wrne by the water; that airships can never replace 
merchant ships, and the extinction of merchant ships 
vould be the extinction of trade. 
This is not written to discredit aircraft, but to warn 
gainst what President Roosevelt would call the “mis- 
of those who assert that our national 
Every 


superseded it and 


garded as 


hievous folly” 
lefense and offense has passed from sea to sky. 
sane man believes heartily in the so-called “Three Plane 
Navy,” aircraft, ships and submarines, and even naval 
irmen repudiate statements to the contrary. 

The air enthusiasts base their arguments mainly on 
the bombing experiments against the Alabama and Ex- 
German ships off the Virginia Coast, July, 1921, and 
reinforce their opinions with those of certain British 
Naval Officers. The controversy they have projected 
contains many factors, which if carefully examined, will 
expose the fallacy of their impeachment of battleships, 
guns and forts. Recognizing the immense importance 
of aircraft, our duty toward Air Power is plain. We 


By Rear-Admiral Albert Gleaves, U.S. N. 


should, (1) Put aircraft of the right kinds and as many 
as possible on every surface ship belonging to the Navy; 
(2) Build all the aircraft carriers we are allowed under 
the treaty and operate them with the fleet; (3) Aug- 
ment the Navy with 10,000-ton cruisers and 10,000-ton 
small “earriers” of such type (if there be one) as the 
limited displacement permits: Provide fixed air base de- 
fenses for the Canal, for our naval bases and for our 
great commercial ports, navy yards, and other vital 
positions. If we do these things we will have done 
everything the air development of the day warrants. 
More than this we cannot do under the Treaty. 

When the Conference for the Limitation of Arma- 
ments met at Washington, the United States was on the 
eve of becoming the greatest Sea Power in the world, a 
consummation naturally not pleasing to England which 
had held the trident of Neptune for 600 years, or to 
Japan which aspired to be in the Far East what Eng- 
land is in Europe. It will be recalled that the Confer- 
ence agreed to restrict the number of battleships and 
airplane carriers; certain tonnages were also restricted 
as well as the size of guns. With few exceptions, 
American Naval Officers will remember the Conference 
with a pang of regret. To the air radicals, however, it 
was a boon. “We have enough battleships,” they say, 
“forts are useless, and the only proper defense of our 
bases is by airplane, submarines and mines.” 

In every discussion of the question the air-enthusiasts 
present visionary, not to say fantastic, pictures to prove 
that Air Power has conquered the sea and eclipsed the 
battleship. A recent article describes the annihilation 
of the United States Fleet of 12 modern 30,000 to 40,000 
ton battleships, and the fortifications at Honolulu, by a 
Japanese Fleet of 12 plane carriers of 10,000 tons, 35 
knots speed, each carrying 50 bombing planes. It is 
interesting reading and would make a good film story, 
but will unfortunately confuse and mislead the lay 
mind. The fact is a 10,000-ton carrier such as described 
could not possibly stow 50 huge planes with personnel 
and equipment. It is practically certain such a ship, 


so far as may be seen now, could carry only a few 
bombers and could not launch any. In the “battle” 
the shore defences are allowed only a “few” planes, and 
our fleet none at all except the light planes carried in 
the “Langley.” 

The air enthusiasts when confronted with the poor 
record of aircraft in the North Sea, retort: “Air Power 
did not appear at Jutland; today it dominates in war- 
fare.” Air Power did appear at Jutland and before; 
the Germans had highly developed airships at the be- 
ginning of the War and the English had airplanes. It 
was an airplane that discovered and reported the ap- 
proach of Von Hipper’s battle cruisers, and was driven 
off by gun fire when it attempted to bomb the German 
ship. As early as November, 1914, an attack by sea- 
planes was planned upon the Zeppelin sheds at Cux- 
haven; but in the prevailing weather the planes could 
hardly get off the water. (World Crisis, p. 490). The 
failure of his aircraft to locate Jellicoe’s Fleet delayed 
Von Scheer eight days and changed his whole plan of 
campaign. Air Power failed at Jutland and in Heligo- 
land Bight, because aircraft could not operate in a fog, 
nor can they now. They would have failed at Coronel 
for the same reason. The high speed of the battleships 


and cruisers in all the actions of the War—23\% to 28 
knots—makes it doubtful if, with their present sighting 
appliances, airplanes could have succeeded either in the 
North Sea or in the southern oceans. They were of 
some service at the Dardanelles when a balloon was 
used for spotting the shots of the Queen Elizabeth 
across the Gallipoli Peninsula, and it was a success 
there only because it was used as an adjunct to Sea 
Power. Air Power and Sea Power are so interlocked 
and interwoven as to be inseparable. 

Opinions of distinguished British Naval Officers are 
quoted to impeach the battleship. Lord Fisher is the 
principal witness. He is quoted as saying, “ ‘Scrap the 
lot—referring to battleships.’”’ One wishes that, in the 
interests of truth, chapter and verse had been given for 
this quotation. He did say once, and the expression 
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Smoke screen cast by one of the Army airplanes during the 1923 tests. The heavy falling gases formed a screen in front of the “Virginia” and “New Jersey,’ 
rendering the ships barely distinguishable in the distance 
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has been often repeated, “Sack the lot,” but he was 
referring to reactionaries in the Admiralty, not to 
battleships. On another occasion he wrote in 1915, “I 
am busy scrapping parasites,” (“In the North Sea with 
Beatty”) again referring, not to material but to person- 
nel. Lord Fisher was a strong advocate of aircraft as 
auriliary to the Fleet (Memoirs) and he regarded 
“The Fleet ready for action as a National Life Pre- 
server’ (Letters to Edward VII). 

The enthusiasts of the Air School even invoke the 
spirit of Mahan in their impeachment of Sea Power. It 
is impossible to conceive the great apostle of Sea 
Power as denying the doctrine he preached for 30 years, 
or looking upon super-dreadnaughts as “shadows of the 
past,” as an air enthusiast puts it. Could he speak on 
the subject he would probably say, as he did when he 
approved the use of gas shells, modifying his words to 
suit the new invention: No airplane capable of carrying 
a bomb of sufficient capacity, or of propelling it with 
such accuracy as to sink a battleship 
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that if our coast is protected by airplanes no ships can 
reach our shores or land troops” is an example of 
special pleading which would not be admitted in a 
court of law. ' 

In discussing this practice it should be remembered 
that the difficulty of getting hits with bombs or aerial 
torpedoes is vastly increased when the attackers meet 
opposition. It is one thing for an airplane to stand 
toward a defenseless target and, at its leisure, drop 
its bombs or torpedoes, but quite another to maneuver 
this way and that in the approach; fight off defending 
planes; and drop missles accurately. Sights must be 
set for every change of course of the planes and to 
set them accurately requires some steadying on the new 
course. Thus, when attacking a defended ship accuracy 
is enormously reduced and the per cent of effective 
hits becomes very small. Could airplanes get 100 per 
cent of hits (which is utterly impossible) in practices 
like that at the “Ostfriesland,” it would not prove they 
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tions. Also they assume that planes can go to and fro 
direct between the base or carrier and the target shi) 
when, as a matter of fact, they have to search for their 
objective—and do not always find it. Leaving these 
considerations out, air attacks become easy on paper. 
Naval aviators and officers who practice with aircraf! 
actually or on the maneuver board recognize these 
points; there are some others who do not. 

Airplane Carriers.—The big carriers will be equipped 
to carry 110 planes of various types; but the trouble 
with the carriers is that as yet they cannot launc): 
heavy bombers, nor can the other types land or take o! 
in rugged weather. To operate airplanes from on boar! 
ship the sea and weather conditions must be favorabk 
In launching or taking on planes, carriers must poin! 
nearly into the wind. This is seemingly a minor point 
but it is amazing to what extent that little fact inte: 
feres with the airplane. It often makes carriers 2 
where they don’t want to go and do what they don’\:. 

want to do. Hence carriers canno 








under war conditions is as yet in 
practical use, or has undergone ade- 
quate experiment; consequently we 
are ignorant of the facts as to 
whether the results would be of a 
decisive character or whether in- 
juries in excess of that necessary to 
the end of warfare, the immediate 
disabling of the enemy, would be in- 
flicted. Captain Mahan was a true 
prophet when he foretold that the Zep- 
pelins would be found to be greatly 








E have long been of the opinion that there are few deficiencies in the makeup 

of the average man that are so destructive of clear thinking as the lack of a 

sense of proportion. The latest proof of this is to be found in the columns 
of arrant nonsense that are being printed these days, about the doom of the battleship are near, ¢arriers have to run fast 
and the dominance of the airplane. A few airplanes drop bombs on an anchored 
and defenceless old battleship and, presto! all battleships, even if they are moving 
swiftly and bristle with antiaircraft guns, are forever helpless. 
facts and remorseless logic, Admiral Gleaves in this article punctures 
fallacy — THE Epritor. 


With indisputable 


the airplane 


always launch and take on planes ai 
the time they wish. If the wind is 
fresh or even moderate they mu: 
steam very slowly into it to get their 
planes off. If enemy surface ships 


and frequently not to windward. At 
such times they can’t handle planes 
at all. It often takes the whole battle 
line to protect carriers while they are 
launching planes or taking them on. 
Air enthusiasts don’t seem to have 
ever heard of this fact. 











overrated. (Life of Mahan. Taylor). 





From one era of invention to 
another there must be a transition period of try-outs 
and experimentation. We do not abandon a perfected 
weapon and replace it by .an undeveloped invention ; 
the radio has not yet replaced the telegraph and the 
telephone; and fifty-odd years intervened between the 
fight of wooden ships at Hampton Roads and the battle 
of the super-dreadnaughts at Jutland. It may be we are 
at the threshold of a new era, and the airplane model 
of 1980 may be an armored battleplane of 100 tons, 
12,000 horsepower and 200 knots speed, carrying 50-ton 
bombs, as foreseen by M. Bréquet; but in the mean- 
time we must be prepared to win a war with weapons 
in hand. The Navy, which is our first line of defense, 
must be kept up to the highest efficiency, equal in all 
respects to that of Great Britain, and five-thirds of 
Japan’s. It is unfortunate that the Limitations Treaty 
did not make this obligatory. 

The Bombing Parperiments of July, 1921.—These tests, 
which have started so many contro- 


could get 5 per cent of hits when attacking against 
opposition. 

One of the recent claims of air enthusiasts is that 
altitude does not play a great part in the accuracy of 
bombing. They claim that with improved sights bomb- 
ing from altitudes of 5000 to 8000 feet can be quite 
accurate, in fact more accurate than from lower alti- 
tudes where the plane is under anti-aircraft gunfire. 
It is obvious that a bomb dropped from an airplane has 
an initial vertical velocity of zero, and being propelled 
downward only by gravity cannot have the accuracy 
of a shell fired with an initial velocity of 3000 feet per 
second. The low velocity, of course, greatly increases 
the errors due to wind, speed of airplane, speed of 
target and earth drift. Nothing but the high initial 
velocity of gun fire can minimize these factors; there- 
fore air bombing affords no reasonable basis for the 
claim that the battleship is doomed. With the improved 


Another point that the air radicals 
never consider is the time it takes to launch planes 
from a carrier. Carriers can launch planes only one 
at a time, as very few planes can be kept on deck ready 
to take off; the rate of launching will probably not 
exceed one in four or five minutes. 

Torpedo Planes.—The airplane torpedo weighs about 
one-half ton and therefore can, as yet, be launched only 
from planes sent up from shore. Although not fully 
developed the torpedo plane has great possibilities 
Already the air enthusiasts are making extravagant 
claims for it. They say that the carrier is the equiva 
lent of a gun that will shoot 100 miles, and discharge a 
projectile containing hundreds of pounds of explosives 
They explain that the carrier having chosen its dis 
tance, 100 miles or so from the enemy fleet, will send 
up its torpedo planes which will attack at dark or 
dawn, when within torpedo range (5000 yards) fire 
their shots unobserved by the enemy! They do not sa) 
how the carrier or planes are going 





versies, in no respect simulated war 
conditions; and this is largely true of 
the tests recently carried out against 
the “Virginia” and “New Jersey.” 
The 1921 experiments were postponed 
from time to time until the weather 
was clear, the sea smooth and the 
wind light. In all, 75 Army and Navy 
planes were used. ‘They flew low 
down over stationary, defenseless and 
abandoned ships, and, undisturbed, 
dropped bombs of 150 pounds to 1000 
pounds of high explosives. In 1923 the 
“New Jersey” was sunk at 6000 feet 
and the “Virginia” at 3000 feet. Today 
we have machine guns and light guns 
that can spray the air with aimed 
projectiles at these elevations, 
According to the report of the Joint 
Navy and Army Board on the 1921 
experiments, the practice was not as 








to escape detection by a_ vigilant 
enemy who will be protected by 4 
screen composed of submarines, de- 
stroyers and aircraft, thrown out at a 
distance of 30 miles from the battle- 
ships and the “train.” 

The effectiveness of the torpedo 
plane has only been partially tested 
in war. In a recent target practice 
torpedo planes fired 18 shots at the 
“Arkansas” which was zigzagging in 
smooth water at a speed of 15 knots, 
and scored 44 per cent of hits; of 
course conditions were totally dis 
similar from war, and were all in 
favor of the planes. As the planes 
had to come down within 20 feet of 
the water to release the torpedo, and 
as the range was only 1000 yards, 
under war conditions they would 
easily have been destroyed by gunfire. 








good as was to be expected under the 
selected favorable conditions. It is 
a fact that it required 9 hours and 
87 minutes to drop 78 bombs (26,851 
pounds) on to a cruiser and destroy it, much more time 
than it took Jellicoe to sink by gunfire one battleship, 
one battle cruiser, four light battle cruisers and five 
destroyers and kill and wound 2800 men. 

The “Ostfriesland” was sunk by the mining effect 
of bombs which fel! close alongside; this brought out 
nothing new because it was well known that mines can 
and have sunk ships; but ti is not so generally known 
that unless the explosion is practically in contact with 
the side or within a few feet of it the effect is not 
serious. Even if a ton of T. N. T. were exploded 100 
feet from the ship’s side the effect would be equiva- 
lent to the explosion of only 2144 pounds alongside; not 
enough to injure a torpedo boat. To argue then that 
the sinking of the “Ostfriesland,” which, be it remem- 
bered, was unresisting, practically at anchor, no one 
on board to pump out flooded compartments, and not 
provided with the latest under-water protection, “proves 


Bomb falling in the water near the “New Jersey.” Such bombs, if they detonate suffi- 
ciently close to the ship, are more fatal than those which make a direct hit 


sight the chance of hitting a vital spot, the conning 
tower, for instance, is slim even at low altitudes, when 
opposed and within anti-aircraft gun range. The prob- 
abilities by trial and error of hitting the deck of a large 
ship decreases from 50 per cent at 1000 feet altitude 
to 17 per cent at 8000 feet. 

Airplanes carry from 500 to 1000 pounds of T. N. T. 
Planes carrying 4000 pounds are contemplated, but do 
not exist today. The heavyweight bombers cannot yet 
be kaunched from plane carriers and must be operated 
from shore. Heavy weights carried by bombers limit 
the radius of action to 500 miles at the comparatively 
low speed of 85 to 100 miles per hour. It is evident 
such planes are greatly handicapped in attacking ships 
at sea. As one plane can carry but one large bomb or 
torpedo, when that missle is launched the plane must 
return to the base or to the carrier for a reload. Air 
enthusiasts seldom admit this fact into their calcula- 


This practice was justly considered 
encouraging, but an air enthusiast 
called it “an appalling success.” 

It is often claimed that if we were 
“amply provided” with airplanes, but had no battle- 
ships or forts, the planes alone could prevent a landing 
and invasion by an enemy. This can only be a matter 
of opinion which cannot be verified. What would be an 
“ample” number of planes? Assuming that one per cent 
is the basis in the Army (i. e., Army of 500,000— air- 
planes 5,000) and that each Naval District will have an 
active Naval Air Station for defensive sea patrol, scout- 
ing operations, ete., and that the cruisers have their 
full allowance, a hostile landing could be made difficult, 
but not impossible; nothing more definite than this can 
be predicted. Counter aircraft attack must be consid- 
ered, and this is rarely, if ever, done by the air enthu- 
siasts, who generally give the “attacker” all the planes 
he could wish without considering the practical details 


of getting them into action. It would be interesting tof 
figure out, on a percentage of hits basis, how many 


{Continued on page 372) 
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EVERAL of the railroads which have their New 
York terminals in Jersey City or Manhattan 
have to cross the Hackensack River or Newark Bay 
when they enter or leave the meropolitan area. In 
the case of the Central Railroad Company of New 
Jersey, this necessitates a long crossing in a loca- 
tion which intercepts the water-borne traffic to and 
from the City of Newark, with its large manufac- 
turing interests. Consequently, the War Depart- 
ment calls for the prov m of some form of open- 
ing through the bridge to permit the passage not 
only of tug boats and lighters but also of the large 
sea-going vessels whose terminals lie in the upper 
reaches of Newark Bay. In the past the bridge 
had to be opened for the majority of the water- 














place the old bridge with a steel structure of 
thoroughly modern design. The new bridge which 
carries four tracks is located 100 feet north of the 
present structure. The track level will be 30 feet 
above that of the present bridge and 40 feet above 
mean high tide. This raising of the level will pro- 
vide a clearance of 35 feet above mean high 
water, when the lift bridges are in the lowered or 
closed position, with the result that 75 per cent of 
the water-borne traffic will be able to pass under 
the bridge when it is closed. Moreover, very little 
of the traffic will require a full lift of the bridge. 

In the Newark Bay crossing, the Central Railroad 
Company has provided two channel openings, one 








channel and the other placed back of it, at a suffi- 
cient distance to provide a broad base for the tower. 
Each tower consists of four vertical trusses of great 
strength and rigidity. On the inner faces of the 
towers, adjoining the channel, are four vertical 
guideways, in which the ends of the movable span of 
the bridge travel, when it is raised or lowered. The 
lifting is done by means of eight heavy cables which 
are attached to the bridge, pass over the heavy 
pulleys at the top of the towers, and are attached 
to massive counterweights, which in the 200-foot 
an wn at the bottom of the towers, and 
in the smaller span, which is shown in the lowered 
position, will be noticed near the top of the towers. 














are s 











tioned that when they are in this position, there 
will be a clearance of 135 feet below the underside 
of the spans at mean high-water, which is about the 
same clearness as that of the center of the Brooklyn 
Bridge over the East River. This will be ample to 
clear the masts of such deep-sea ships as may wish 
to pass through the bridge. The approach spans 
will be steel girders 125 feet in length, which will 
be supported on concrete piers laid on pile foun- 
dations. 

The foundation work for the new bridge is ex- 
tensive and involves a large amount of dredging, 
isson work and laying of concrete. The massive 
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piers for the lift bridges will be carried down to 
on (the further one in the illustration) having an The counterweights are so nicely adjusted, that the rock at a depth of 60 feet below water. The piers 
al borne traffic; and this has resulted in frequent opening 125 feet in the clear and the other a 200- raising or lowering can be done by electric motors for the approach spans are built of concrete on pile 
for) delays of the railroad service. The new bridge will foot opening. Except as to dimensions, they are of moderate power, which are controlled from the foundations. The necessary excavation is being 
“ obviate this delay. identical. It will be noticed that on each side of operating room, located on the top chords of the done by a dredge with a cutter seven feet in diam- 
> Hitherto, the railroad has been served by a tim- the channel opening is a lofty, steel, framed tower bridge. The excess weight of the spans is so small eter, which is capable of handling from 5,000 to 
& ber trestle track, with a swing bridge over the presenting a vertical face to the opening. Each that the bridges can be raised to their full height 20,000 cubie yards per day. The excavated material 
= main channel; but lately it became desirable to re- tower rests upon two piers, one on the edge of the in two and a quarter minutes. It should be men- is pumped ashore and used for filling at one end. 
8 NEW LIFT BRIDGES ON THE JERSEY CENTRAL RAILROAD ACROSS NEWARK BAY 
Z 
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Dr. Geley emphasizes that the anatomical forms are usually perfect 


show every detail proper to human hands and feet— the 


Only three or four of the molds are defective, and even on these there are parts that show perfect anatomical detail. The casts 
general form, the bony protuberances, the muscular outline, the small veins, the lines, the fine marks of the skin. Nothing is missing 


Molds showing hands and feet of children. The two at the right are different views of the same mold, otherwise all four molds shown are distinct 


Materialized Hands 


The Franek Kluski Wax Molds, and the Conclusions that May be Drawn from Them 


By Dr. Gustave Geley, Institut Metapsychique International 


Translated 


ae [t1E STORY of materialized human mem- 





bers constitutes one of the most interest- 
ing episodes in the progress of metapsy- 
chie science, The sharp definition and pre 
cision of the results obtained, and the 





—— impossibility of attributing them to any 
kind of fraud, make them one of the most incontro- 
vertible proofs of the reality of ectoplas- 


for the Scientiric AMERICAN by Stanley de Brath, M. I. C. 


the hand or other organ is dematerialized and the 
“glove” remains behind. This “glove” is afterwards 
filled with plaster of Paris; and the cast is freed from 
paraffin by placing the whole in hot water. We then 
have a cast reproducing the materialized organ in every 
detail 

I shall here speak only of the experiments at the 


( British) 


the laboratory of the Institute, and afterwards at 
Warsaw. 

In Paris, the laboratory is a large bare room without 
windows. The doors were bolted from the inside. A 
dull red light enabled us to observe any movements by 
the medium. Mr. Kluski, before entering the laboratory, 
turned out his pockets, and I satisfied myself that he 
had no box or any other object in his 
possession, The experimenters, who 





mic manifestations. We may here re 





mind readers in what these ectoplasmic 
manifestations consist: They are a kind 
of exteriorization of the physical per- 
sonality of the medium. During trance 
a portion of his organism is externalized 
under the appearance of an amorphous 
substance which may be either solid or 
vaporous. 

This amorphous substance then takes 
organic forms, and from it or in it there 
appear new forms, which, when the phe- 
nomenon is complete, are capable of as- 
suming all the anatomical and physiolog 
ical characters of living organs The 
ectoplusm has then become a living being 
or a portion of such a living being; al- 
ways, however, closely connected with 
the body of the medium, of which it is 
a kind of prolongation, being re-absorbed 
into his body at the close of the manifes- 
tation. 





conclusion that they were genuine. 


on the part of the translator. 
follow the author in all his conclusions, they must realize that he presents a 
psychic document of the utmost importance. 


UCH reference has been made, in psychic controversy of the past two 
vears, to the paraffin casts of hands and feet obtained by Dr. Geley and sometimes Colonel 
in the presence of the Polish medium Kluski. 

that the bare existence of these molds has been known to most American 
readers interested in psychic matters. But when Mr. Bird was in Paris and 
saw the originals, he realized at once that no adequate account of them had 
appeared in America, if indeed at all in English. He accordingly arranged 
with Dr. Geley for a comprehensive article describing the molds, the mode of of the persons next him; and made 
their production, and the procedure of the French investigators in reaching the 
Dr. Geley has sent the manuscript, for 
translation, to Mr. de Brath, who rendered into English Richet’s monumental 
treatise ““Thirty Years of Psychic Research,” and who is himself one of the 
leading British spiritists; and in this way our readers are assured of a transla- 
tion that shall not suffer through any lack of special knowledge of the subject 
Whether or not our readers are prepared lo To obtain molds the tank containing 


THE Epiror. 





We think it probable 


were always few in number (Professor 
Richet, M. de Gramont, Count Potocki, 
Okolowiez), sat 
around a table, on either side of the 
medium. Both his hands were held, by 
Professor Richet or M. de Gramont on 
one side, and by myself on the other. The 
medium soon fell into trance; his head 
resting on the shoulder of one or other 


not the slightest movement. A luminous 
phosphorescent cloud proceeded from his 
body, especially from his head, organic 
forms appeared in condensed portions of 
this cloud of vaporous ectoplasm, and 
soon developed into hands and faces hav- 
ing all the appearances of life. 


the melted wax was placed on the table 
before the séance, two feet from the 
medium. The molds were formed on re- 














quest. The operation usually began after 





The phenomenon is assuredly objec- 
tive. It cannot possibly be explained by 
hallucination or illusion of the experimenters. This is 
proved by photographs and molds taken in wax. These 
wax molds are specially interesting. They reproduce 
the exact form of the materialized member and allow 
the thorough examination of every detail. 

The materializations being very short-lived, only a 
very rapid process can be used to get casts of them. 
The best, or rather the only known 


International Metapsychie Institute, referring the 
reader to the books by Professor Aksakoff (Animisme et 
Spiritisme) and by Delanne (Les Apparitions Material- 
isées) for the story of the earlier experiments. Our 
molds of materialized human members were obtained 
through the mediumship of Mr. Franek Kluski, during 
the course of the years 1920, 1921 and 1922; at first in 


a wait of some 20 minutes, and was ac- 
complished very quickly—in one or two minutes. This 
somewhat surprised us, as paraffin wax at the tem- 
perature of the room does not solidify so quickly. Ac- 
cording to Dr. Kluski, it would seem that the operating 
entities cun alter the temperature of the member in 
the mold at will, and can cool it sufficiently to cause 
the paraflin to solidify; we give this explanation as 
given to us, only remarking that the 
hands of a medium in trance often be- 





method fulfilling the necessary condi- 





tions, is by utilization of melted paraffin 
wax. This method was invented in 1875, 
in America, by Mr. Denton, a professor 
of Geology. It was also employed in 
London by Mrs. Reimers and Mr. Oxley, 
who obtained excellent results. Since 
then, as far as I know, no medium has, 
till lately, been found capable of giving 
these molds; for the very good reason 
that none have produced complete mate- 
rializations having three dimensions 
(length, breadth and thickness), a com- 
plete anatomical structure, and lasting 
long enough to allow of the operation of 
molding. 

For this operation, a tank is provided 
containing paraffin wax kept at melting- 
point by floating on warm water. It is 
placed near the medium during the 
séance. The materialized “entity” is 
requested to dip a hand or a foot, or 
even a part of the face, into the melted 
wax, repeating this two or three times. 
A coating of wax is at once formed, 
closely adherent to the part so dipped. 
This coating hardens very quickly in the 











come suddenly and considerably cold. 

The operation took place in two or 
three stages: the acting hand plunged 
into the tank, came out covered with 
warm wax and touched the hands of the 
experimenters; then dipped again into 
the tank. After this, the glove, still 
warm, was put down, usually against 
the hand of one of us. We obtained one 
or two molds at each séance. Later on, 
at Warsaw we sometimes had three. In 
all, through the mediumship of Mr. 
Kluski we have had 25 molds; of which 
17 are of a single hand, five of two hands 
joined, two of feet, and one of the lower 
part of a face, 

The size of the molds varies; some 
are full-sized male and female hands, 
some are those of children of 10 to 12, 
and some smaller, corresponding to 
hands of children from five to seven. In 
detail, there are seven hands of children 
of five to seven years old: one foot of a 
child of that age; and one corresponding 
to a child of 10 to 12 years old. All the 
other organs are those of adults. 














air, or by being dipped into cold water 
provided in a neighboring tank; then 


Two separate molds showing two hands joined 


The molds are all in a single piece 
without the slightest joint, even when of 
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a hand up to the wrist. They are all extremely thin, 
the wax being only a millimeter thick and often much 
less. The walls of the molds were in places so thin that 
in drying they developed small cracks from which por- 
tions of plaster escaped during the subsequent casting. 
We call particular attention of readers to this tenuity 
of the skin of wax. We have shown these casts to art- 
ists, painters, sculptors, molders and medical men. All 
have unanimously agreed that they are from 
human hands. One report from eminent artistic mold- 
ers—Messrs. Gabrielli, Marchetti and Marettini—says: 

“Our third remark is on the delicacy and truth of the 
Life is to be felt under these strange 
and deceptive casts. It is obvious that these molds have 
been made from living hands .... We find in them 
not only the anatomical details but traces of muscular 
contraction that can be explained only by movements 
directed by will. There are slight crumplings of the 
skin which leave no doubt on the subject .... 

“From our long and minute examination we are com- 
pelled to conclude that molds so perfect, with such deli- 
cacy of detail, with indications of active muscular move- 
ment and folds of the skin, could only have been ob 
tained on a living hand. They are molds taken at one 
operation, originals and not made from impressions.” 

Our certitude of the metapsychic origin of our molds 
rests on several proofs, some of which are absolutely 
incontrovertible. First we have the proofs based on 
control of the medium. We have stated above under 
what measures of control the molds were taken. The 
chief of these—the strict holding of both his hands— 
should produce complete conviction. We can affirm that 
during the séances the medium could not at any time 
have used his hands for trickery. I always myself held 
one of his hands and am quite certain 


casts 


anatomical detail. 
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rubber or any supple object. Even supposing an arti- 
ficial hand artistically prepared so as to reproduce the 
lines of the palm, the creases of the skin and the nails 
all complete, this simulacrum could not be distended 
with water without completely deforming it. 

We think ourselves able to assert that it is impossi- 
ble to imitate our results with flexible India-rubber. 
Could they be imitated by using a hard object instead 
of a flexible one? All our endeavors to do this have 
been fruitless. The object could not be released from 
the coating of paraffin, which always broke or was 
hopelessly deformed. In vain did we give the waxen 
glove considerable thickness to give it resisting power 
a thickness out of all comparison with that of our 
molds. We greased the thing carefully and made a 
long slit in the narrower portion representing the wrist, 
so as to facilitate withdrawal, but in vain. All these 
artifices produced no result. Even if we admit that 
others might be more skillful or more lucky than we 
were, we should none the less be justified in asserting 
that it is not possible by using a hard object to produce 
paraflin gloves analogous to our own both in respect of 
form and thinness. 

Sut another question immediately occurs. 
super-normal molds be imitated by using a normal 
living hand? The answer is easy. It can be done; 
indeed there is no other fraudulent process possible, 
but this process is both imperfect and very difficult. 
We took every precaution against trickery of this kind. 
This, however, necessitates a long explanation. 

The first point to be cleared up is—How can these 
supernormal molds be imitated, using a normal living 
hand? We know two methods that can be used. The 
first and simpler, consists in plunging the hand into 





Can these 








the creases of the 
skin. The ice can 
then be left to melt 


and we can then get 
a glove as thin as 
desired. 

I do not know any 
other fraudulent pro- 


cedure, A Belgian 
engineer lately told 
me that he had in- 


vented a paraftin 
sufficiently elastic to 


allow of a living 
hand being released 
from it; but I have 


in vain invited him 
to give a demonstra- 
tion of this. It is, 
however, of no im- 
portance, for we can 
give a conclusive 
answer to the scepti- 
cal. Let us take for 
granted that it may 
be possible to make 
paraffin molds identi- 
eal with the super-normal ones by using a normal hu- 
man hand. Could this process have been used by our 
medium? We call the close attention of readers to what 
here follows, for it is the point of the whole question: 
Supposing the medium to hare found out how te 
make paraffin gloves artificially, he would have been un- 
able to do this during the séance. He must necessarily 
have made them beforehand and have 























The ludicrous result that Dr. 
Geley gets when he makes 
every effort to duplicate the 
seance results by use of a 
water-filled rubber glove 





brought them in surreptitiously. But we 





that I never released it Still further, 
in the experiments at the Institute it 
often happened that Professor Richet 
and I, controlling the medium, ap- 
proached our hands holding those of the 
medium until they were in contact. 
Under these conditions, when we both 
could be quite certain, without any possi- 
ble doubt, that Kluski’s hands were com- 


pletely immobilized, molds were pro- 
duced. Further, as previously § stated, 
we several times observed the simulta- 
neous molding of two hands, clasped 


together. In such cases, it would have 
been necessary that the medium, to make 
molds of his two hands, should liberate 


both at the same time. This was abso- 





are able to certify that the molds were 
actually made at the séances. We shall 
now advance the proofs of both these 
statements. 

The molds, under supposition of fraud, 
assuredly not made during the 
séance. The proofs of this are numerous 
and decisive: The control rendered all 
complex and delicate movements impos- 
The digital imprints of the casts, 
scrutinized at the Prefecture of Police 
by M. Bayle, the highly distinguished 
chief of the Criminal Identification Serv- 
ice, are not the finger-prints of the me- 
dium. If it be objected that if not the 
hand of the medium it must be the hand 
of one of the experimenters, the answer 


were 


sible. 

















lutely impossible. As for the supposi- 





trick by 
using 


tion that the medium could 
making such perfect molds by 
something other than his hands, this is 
so absurd that it does not deserve discus- 
sion, 

A second 
amination of the casts. 
our molds were indisputably 
hands. This at once disposes of 
fraud by aid of an India-rubber glove. 


consideration is the proofs based on ex- 
We have already shown that 
made on living human 
the hypothesis of a 
We have en- 
deavored to repro- 
duce similar molds 
from an India-rub- 
ber glove distended 
with water, dipped 
into paraffin, and 
emptied for with- 
drawal, 

This can easily 
be done, although 
with air the experi- 
ment fails as the 
thing floats on the 
top of the paraffin. 
The coating of pa- 
raffin must be thick 
enough to prevent 
fracture on with- 
drawing the rubber. 
But the result ob- 
tained is character- 
istic of the process 
used; there are 
none of the precise 
details of the hu- 
man hand, and 
even its general ap- 
pearance is absurd- 
ly deformed—a car- 
icature of a hand. 
This deformation is 
inevitable when we 
are using  India- 





























An exceptionally fine adult 

female hand, on which the 

paraffin shell is no thicker 
than cigarette paper 


Child’s hand, reduced about one-third from the original. Here perhaps more than of 
in any other single cast the impossibility of normal removal of the original from 


the paraffin appears 


warm paraffin several times and awaiting the complete 
solidification of the glove (which takes 15 to 20 minutes 
in the air and from six to eight minutes in cold water). 
Then an incision is made with a razor or sharp knife 
along one of the edges, from the base of the fingers as 
far as the wrist. The hand can then be released by 
small lateral movements which detach it little by little 
from the waxen glove. The edges of tlie incision are 
then brought together and quickly re-dipped into the 
paraffin to conceal the joint and thus get a mold in 
one piece. 

The joint does not show much if the operation is well 
done; but in order that it may be successful, one con- 
dition is indispensable—the glove must have 10 te 20 
times the thickness of the super-normal molds. We 
have been unable by this process to obtain thin gloves, 
because these were always fractured on withdrawing 
the hand. Further, this process can only be applied to 
an extended hand. It would be quite impossible with 
one in the positions in the more surprising photographs 
shown, Also careful scrutiny always shows some traces 
of the joint. It can therefore be affirmed that this proc- 
ess could not have been used by the medium, even if 
our control had not placed an insuperable obstacle to 
its employment. 

The second fraudulent process is more complex. It 
consists in using the hollow mold of a human hand. 
Into this mold some substance such as melted sugar, 
both fusible and soluble, is poured. When solidified it 
is removed from the mold and dipped into the paraffin ; 
it is then placed in a tank of cold water and left till 
the cast dissolves and the glove remains. An improve- 
ment on this, we have been told of, but have not tried, 
consists in replacing the sugar by water frozen at 8 to 
10 degrees (Centigrade) below freezing-point. A cast 
in super-frozen ice is thus obtained. It can be quickly 
plunged into melted paraffin and a very thin glove is 
once formed before the cast begins to melt and effaces 


is that we have frequently had the hands 
children, when there was no child 
present, and no child could have got into 
the laboratory. 

This last argument is decisive. If there 
be any fraud, the fraudulent molds must necessarily 
have been brought from outside. But the molds were 
not brought from outside. They were made during the 
scéance itself. In order to have mathematical certainty 
of this, Professor Richet and I decided on two means of 
control. 

The first consisted in coloring our paraffin imme- 
diately before the experiment. Our molds ali had the 
exact coloration of the paraffin so prepared in the 
laboratory. We also decided to mix with the paraffin 
some substance soluble in it and admitting of chemical 
test. Herewith the notes of this crucial experiment 
made December 31, 1920: 

After several trials I chose cholesterin. 
five grams of it into the warm paraffin. I 
several times, samples of the treated paraffin, for choles- 
terin, and saw that the reaction was clear. This 
chemical reaction is well-known; it consists in dissolv- 
ing a little of the paraffin in chloroform and adding 
sulfuric acid. Slowly and gradually a red color, turning 
to brown, is produced. Ordinary paraffin without choles- 
terin gives no color when so treated. We had thus a 
sure method of verifying whether the molds were made 
during the experiment with our own paraffin. The 
testimony of our senses was confirmed with mathemati- 
al precision. 

The manipulations had been made by myself alone 
before the sitting, in absolute secrecy. The tank of 
paraffin was placed on the rectangular table about two 
feet from the medium. Control of the hands of the 
medium, complete, several times stated aloud. Very 
dull red light. Soon we heard the splashing in the 
paraffin and perceived the successive phases of the 
operation. When I judged this operation finished, I 
increased the red light, and we could see on the table 
two molds still warm. One was the foot of a child, 
admirably sharp in its outlines, and extending up 
(Continued on page 373) 


I poured 
tested, 
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Surgical Treatment for Horses, Cows, Mules, Dogs, Cats, Goats, Canary Birds and So On 





ORSES, cows and mules can now be given 
surgical treatment for tumors, wounds, 
laryngitis, ruptures, broken bones, severed 
tendons, distortions and many internal 
diseases that formerly made it necessary 
to shoot them. Such operations are being 
performed every week day in the year, not only for the 
purpose of getting information concerning rare diseases 
that may be of value later in treating human beings, 
but to save and prolong the lives of the animals and 
to Increase their usefulness. And the same facts apply 
to dogs, cats and other pets, including rabbits, goats, 














canary birds, parrots, monkeys and even the pungent 
skunk. They apply also to barnyard fowl—chickens, 
geese, ducks and turkeys. 

What might be called the other side of the anti 
vivisection story was brought to public attention quite 
recently in Philadelphia by the announcement that there 
had been set up in the University of Pennsylvania 
veterinary hospital the first operating table ever built 
for the accommodation of horses and other large ani- 
mals. The machine was designed by Dr. John W. Adams, 
professor of veterinary surgery and obstetrics at the 
University and chief operating surgeon at the hospital, 
which is run in conjunction with the school. It was 
evolved after several years of experience and after all 
existing apparatus had been found unadaptable to the 
peculiar needs of the veterinary surgeon, 

The table when not in use looks like a 


By William A. McGarry 








Testing a horse for tubercular germs through 
the eye 


to the floor of his stall with minimum disturbance. 
Although this table has been in use only a few 
weeks, it has proved already to be one of the most 


made it necessary for the surgeon to kneel. At other 
times hoisting tackle was used to lift the horse to a 
table. The danger there lay in the injury that might 
be done to tissues already weakened by the operation, 
and various forms of hammocks had been devised. The 
tilting operating table makes all of these unnecessary. 

Almost at the same time the table was set up for its 
first use announcement was made in the newspapers of 
a marvelous operation by a Viennese surgeon, now on 
his way to Chicago to continue his experiments. He is 
said to have succeeded in grafting a complete eye 
from one animal to another in such a manner that it 
could see just as well as with its own eye. As a rule, 
however, stories of experiments on living animals hold 
forth no such immediate and startling hopes as this. 
Many of the most important tasks of vivisection are 
for purposes that are never explained to the public, and 
hence when reference is made to operations on animals 
it stirs thoughts of supposed cruelty. That is why the 
University hospital story tells the other side of the 
anti-vivisection, for its primary purpose is the health 
and welfare of the animals it treats. 

It was more than 100 years ago that the project of 
establishing a veterinary school and hospital was first 
broached at the University. In 1807 the noted Dr. 
Benjamin Rush made an address before the Phila- 
delphia Society for Promoting Agriculture, urging that 
steps to be taken in that direction, but nothing was 

done until 1883, when the school was 





section of iron wall backed by leaning 
braces. It is oblong, and while standing 
on its side its width is a little more than 
the height of the tallest horse, At one 
end there is a projection to serve as a 
head rest, and the table is fitted with 
leather pads to prevent galling, and with 
straps by which the animal to be operated 
on may be made fast to it. The procedure 
when an operation is to be performed is 
quite simple. The animal is walked to a 
position beside the table, which stands on 
its side. He is strapped securely to it and 
a blindfold is placed over his head. One 
of the surgical assistants turns a lever 
that sets in operation an hydraulic appar- 
atus, and the table begins to tilt over, 








started. For 40 years the school and 
hospital has been turning out “animal doc- 
tors” and saving the lives of burden and 
pet animals, but it is only in recent years 
that its surgeons have succeeded in devel- 
oping a technique in many respects equal 
to that achieved by surgeons treating 
human beings. Twenty-two years ago the 
University, in cooperation with the State, 
erected a group of sanitary, fire-proof 
buildings specially equipped for the treat- 
ment and care of ailing animals, and these 
have been added to from time to time 
until the hospital is perhaps the finest of 
its kind in the world. 

It is only a few years since it was the 
practice to shoot a horse or valuable cow 
or bull which had suffered a broken leg, 








carrying the horse along. In a few seconds 
the animal is on his side, resting com- 
fortably. 

Another assistant then goes to work 
with the anaesthetic, using exactly the same methods 
as he would on a human being except that the appar- 
atus is larger and specially designed, and more anaes- 
thetic must be used. In operations on human beings 
it is customary to start with chloroform 


Students at the Veterinary School of the University of Pennsylvania inspecting 


cows for tubercular germs 


valuable adjuncts to veterinary surgery. Heretofore 
all sorts of expedients were used in serious operations 
on large animals. Sometimes they were performed 
while the animal, unconscious, lay on the floor. That 


and in many parts of the country that is 
still being done. The records of the hospi- 
tal show 11 cases of fracture treated with- 
in a year, six of which were successful. The task is far 
more difficult than in repairing fractures of human 
bones, since in nearly every case considerable time 
elapses before the horse gets treatment, and during that 
period he often splinters the broken ends 
of bones and irreparably damages the 





and then, after the patient has begun to 
lose consciousness, to use ether. That is 
done because ether has a sickening effect, 
although it is not as hard on the heart 
and therefore net as dangerous. Horses, 
however, are almost immune to ether. It 
merely excites them. While it might be 
possible to render them unconscious by 
using enough of it, the surgeons prefer 
chloroform, and a quart of that potent 
stuff is required as a rule to get a horse 
ready for the knife. 

Total anaesthesia 
to only in case of a major operation. When 


however, is resorted 


the injury to be treated is local, as in the 
ease of a surface tumor or abscess, pro- 
caine, novocaine or some other of the 
recently developed local anaesthetics are 
used, and Dobbin never knows that he 
has been all cut up until long after he 
has reached his stall, when the effect of 
the drug is beginning to wear off. When 
the operation is completed the table is 
tilted again. In the case of a major opera- 
tion and total anaesthesia, the apparatus 
is stopped at an angle of 45 degrees, and 
a heavy steel hand truck, also designed by 
Dr. Adams, is run alongside. The straps 
are removed and it is then possible to slide 
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surrounding tissues. Therefore in five 
cases it was impossible to save the animal. 
The operative record for the last calendar 
year, however, is remarkable. In all there 
were 274 operations performed for a 
myriad of causes. Out of that number 
249 were discharged, eight were sent 
away as inoperable, two died and 15 were 
destroyed. The list of large animals in- 
cluded 263 horses, eight mules and three 
cows. 

That, however, fails to measure the ex- 
tent of the service being given to animals 
by the hospital. It is the record only of 
the surgical clinic. In addition there is 
a medical clinic for large animals which 
treated 151 cases, out of which 91 were 
cured and 60 died or were destroyed. In 
that connection it is of interest to note 
that the most deadly disease known to 
horses is comparatively little known to the 
general public. It is called Azoturia, and 
may be described as a form of paralysis. 
According to Dr. Louis A. Klein, Director 
of the Veterinary School, it kills more 
large animals than anything else, yet it 
may be prevented with little difficulty. It 
is always the result of feeding a horse 
normal rations while he is standing in his 








the horse on the truck, which is wheeled 
to his stall. By a system of gears the 
truck is tilted and the animal slides easily 


Chloroforming a horse preparatory to an operation. 


quart to put a horse to sleep 


It often requires a full 


stall for two, three or four days, after a 
(Continued on page 351) 
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Squeezing Softwood to Make It Hardwood 


y ECENTLY there has been developed in Holland an 

\ industry which may bring about enormous altera- 
tions in the cultivation of hard woods. It has been 
possible to convert soft woods, by pressing, into hard 
woods, which present a very good appearance. 

When one looks at a piece of wood in cross section, 
one finds all kinds of fibers and bundles of fibers en- 
closing cavities. These cavities are essential for the 
life of the plant, for they see to the transfer of water 
and food, as well as to the storage of reserve material. 
When the plant is dead, however, and the wood is going 
to be used, then these cavities are an unfavorable cir- 
cumstance, because they lower the value of the wood. 
It is then just the quantity of fibers which governs the 
vilue. The more cavities there are, with regard to the 
number of fibers, the softer and more easily split is the 
wood. It is also a well-known fact that the natural 
hurd woods are characterized by a very small quantity 
of cavities, compared with the number of fibers. From 
this it follows directly that as soon as one succeeds in 
diminishing the amount of cavities in a defined kind of 
wood, this wood must have better—or harder—proper- 
ties. Although this idea is self-evident, it has only re- 
cently been realized in a technical way. 

When a piece of wood is subjected to a uniform high 
pressure, along with a high temperature, the above- 
mentioned cavities are pressed in and the piece de 
creases largely in volume. The necessary pressure of 
about 300 atmospheres must, of course, be applied 
equally on all sides; and this is best accomplished by 
using a liquid as the pressure medium. Water is un- 
suitable, however, for it penetrates into the wood and 
thereby the pressing effect is lost. A satisfactory me- 
dium has been found in asphalt, which only just pene- 
trates into the wood, and then forms such a hard layer, 
that further penetration is impossible. 

A whole tree trunk at one time is placed in an auto- 
ciave, dipped under the asphalt, and then subjected at 
a temperature of 100 deg. C. to a pressure of approxi- 
mately 300 atmospheres for five hours. The trunk 
shrinks to about half its original size and greatly in- 
creases in hardness. One has to be very attentive and 
take care that the wood has a definite moisture content, 
hecause otherwise cracking takes place. If it is dried 

o much, the pressed wood begins to swell, as soon as 
t is brought in contact with moisture. Also, at the high 
pressure some chemical decomposition reaction takes 
place, which appears to be necessary for the success of 


the pressing. With insufficient care a formation of 
curamel can occur, which causes a darkening in the 
olor. 


When the wood is pressed, the outer layer, into which 
the asphalt has penetrated can be sawn off, and then one 
can cut it up into whatever pieces of lumber are desired. 
These pieces possess a very beautiful marking, since the 
present in the are now much 


iivers, already wood, 
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Cross sections of a piece of elm, showing (left) the wood in its natural state, with large cells, and (right) 
compressed to make it lignostone, with hard wood characteristics 


closer together. It makes a magnificent shining polish. 
Up to the present, lignostone, as the product is called, 
has been chiefly fashioned into golf clubs, loom bobbins, 
walking sticks, and luxury articles, but especially in the 
domain of inlaid work does it promise a good future. 

It is easy to understand that the natural hard woods 
in the future may experience a strong competition from 
lignostone, 


Angelique—A Wood that Resists the Attack 
of the Teredo 
ROM tests recently conducted in Dutch Guiana, it 
appears that a wood has at last been found which is 
immune to teredo attack. This wood is Angelique 
(Dicorynia paraensis Benth), which is said to owe its 
teredo-resisting qualities to the presence of fine parti- 
cles of silica in the fibers, which act as an abrasive on 
the boring apparatus of the mollusk. Physically, Ange- 


lique is a dark brown, heavy wood with a_ specific 

















Evidence of the teredo-resisting qualities of Angelique (shown below) compared with greenheart (shown 
above). Both woods were subjected to five years’ immersion in the same locality. The coin is 
about the size of an American quarter 





gravity of 0.851 when freshly cut and 0.746 when 
thoroughly dry. 

Angelique was subjected to rigorous tests in the lock 
gates of the Saramacca Canal, which lies just south of 
the city of Paramaribo, the capital of Dutch Guiana. 
This waterway connects the Surinam and Saramacca 
Rivers. The water of the canal is brackish and the 
local government has experienced great difficulty in 
maintaining the gates and other timber structures be- 
cause of the presence of the teredo. The‘gates were 
originally built of Demerara greenheart, a wood which 
gained much publicity during the building of the 
Panama Canal, as it was selected as the best. wood 
known at that time for use in lock gate construction, 
in waters infested with limnoria. It was not long, how- 
ever, before it became apparent that greenheart was 
being rapidly destroyed in the Saramaceca Cana], and 
the Dutch Guiana government undertook to find, if 
possible, a local timber having durable qualities that 
would baffle the teredo. 

Among the great number of woods experimented with 
was the native Angelique, which after five years’ service 
in a particularly badly infested locality, was, for all 
practical purposes, found to be free from attack, while 
the greenheart placed under the same conditions was 
utterly destroyed within two years. 

Angelique has been used since 1915 in Dutch Guiana 
by the local railway company to replace imported teak 
in the building and maintenance of railway cars. When 
properly dried it answers the purpose exceptionally 
well, although it has the disadvantage of being harder 
to work. In all places where toughness and resistance 
to abrasion are required, it can be safely recommended. 
Angelique is found in large quantities in the eastern 
half of the province. Specimens six feet in circumfer- 
ence and 60 feet clear-bole are common, while trees 
as great as nine feet in circumference and having a full 
ninety feet of bole are not exceptional. 


How to Make Lime Set Quickly 

OME months ago the Bureau of Standards developed 

a quick-setting lime composed of one volume of 
ground quicklime and two volumes of hydrate. The 
commercial success of this material depends upon find- 
ing some way to make it keep during shipment, or else 
to make it into finished form at the factory. Working 
on this latter phase of the subject the Bureau has been 
developing a cast lime partition tile. Experiments 
have shown the best composition to be one volume of 
wood fiber, five of quicklime and ten of hydrate; and 
that the best curing condition is outdoors exposed to 
the weather. Such a block sets so that it can be re- 
moved from the mold in ten minutes, can be handled 
in twenty minutes, can be sawed and nailed, and has a 
compressive strength of 100 pounds per square inch at 
seven days. It is about 20 per cent heavier than 
gypsum tile of the same size, and experiments are now 
being conducted to see if the core volume can be in- 
creased without too great a sacrifice of strength. 
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narrow zone of illumination 
about 8O feet deep extending 
from 20 to 100 feet ahead of 
the car, depending on the de 
gree of light. When corrected, 
they should produce a_ broad 








The car is placed 25 feet from the test screen that is used to diagnose the ills 
and evils of headlamps which have gone wrong 


sICCORDING to investigations made latterly 
engineers, the 
out of 20 
tent 





automotive 
headlights on 19 
motor curs defective to the ey 
that they jeopardize the life and limb of 
other and them. 
Uncle Sam’s official representatives tested out 


by nationa 
automobile 


are 





autoists who meet 


pass 


Recently, 


the headlights of 400 automobiles in the District of 
Columbia—these cars were very typical of the general 
run of horseless’ carriages used throughout the entire 
country—und found that 95 per cent of them were 
so imperfect in one way or another as to endanger the 
safety of the operators and other motor car owners 


who chanced to meet them on the open highway. 


In this day and when most of the 


age 


zone of light extending from 40 
feet in front of the car to 250 
feet or more down the road. 


Study of the recent survey made of District of Colum-. 


bia motor cars shows that over one-half of the cars vio- 
lated the local traffic ordinances due to the fact that 
their headlights were glaring. In the main, this condi- 
tion was due to improper adjustraent of the 
There is absolutely no excuse for such errors of head- 
lamps for it takes only a few minutes of well-directed 


lenses, 


work to correct them. Increased safety and greater 
road illumination are the worthwhile results of such 


activities. Time spent in checking and adjusting head- 
lights probably offers a better return than could be se- 
cured from a similar amount of work on any other part 
of the car, with the possible exception of the brakes. In 
automobile maintenances does the 


no one function of 
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Why Headlight Glare? 
How Uncle Sam Tested the Headlights on 400 
Ordinary Motor Cars and What He Found 
By George H. Dacy 
of the car. They produce a obtain some light above the pavement as a protection 


against overhanging foliage and limbs, the patte: 
should be so adjusted as to appear slightly above the 
horizontal line in the center only. A space in the upper 
left hand sector about five inches above the horizont 
and the same distance to the left of the left-hand vertic 
line intercepts the light which would probably reach t! 
eyes of an approaching driver 100 feet away. This ligl 
if sufficiently intense, is known technically as “glare 
Special care must be exercised in adjusting lenses t) 
see that none of the principal beams fall within this 


sector. 

lifty-seven different makes of headlights divided int 
three main classes were tested out in the recent Was 
ington survey, the Bureau of Standards experts furnis! 
ing their services free of charge to all motorists who d 
sired such assistance. Seventy-two per cent of the cars 
were outfitted with devices approved by the last Motor 
Vehicle Administrators Conference; 23.8 were equipped 
with devices that were of some value but are not on 
the latest approved lists, while 4.2 per cent of the cars 
carried devices that were practically worthless because 
they could not be adjusted to eliminate glare without de- 
creasing road illumination below the limit for safe dri 
Despite that good devices were 
many of the cars, the head 


ing. 
stalled on 





States—where automobile traffic is heav- 
lest—enforce stringent regulations about 
the design and adjustment of headlights, 
the fact that in the neighborhood of 19 
out of every 20 sets of 
State regulations through the carelessness 
of the car owners and drivers, is astound- 


headlights violate 





ing. In the arts and industries, we are 
constantly reading about the formulation 
of new safety codes for this or that 
trade. The resources of science are yoked 
to the task of taking the doubt and danger 
out of hazardous occupations, And at 
the sume time, we motorists, as a class, 
through sheer neglect are promoting a 


menace in highway travel by forgetting 


to maintain our automobile lamps in the 
condition, 








nevertheless defective  be- 
per cent of the best devices 
were in proper adjustment and 
52 per cent were dangerously glaring. 
In the second class of devices mentioned 
above, 55.5 per cent were glaring and on! 
1 per cent in good adjustment while al! 
the lights in the third class were glaring. 

The installation of approved headlight 
devices on any automobile is merely the 
and 


lighting was 
cause only 7 
over 


initial step in securing safe, legal 
adequate road illumination. It is fund: 
mentally important that these contri 


all be maintained in the acme of 
if they are to function prop 
erly. Frequent and regular inspections 
are imperative. With the idea of educat 
ing the average motorist to the importance 
of keeping his headlights in proper tune, 


ances 
adjustment 








most serviceable and eftficient 

The results of the headlight search and 
research are startling to most of us when 
we understand that 73.2 per cent of the 
lamps tested were out of focus, You 
know how it feels to be driving along a 
slippery, skiddy pavement some _ black, 


rainy night and all of a sudden to have an approaching 
car blind you with its powerful lights whose 
beams have gone astray due to the neglect of the owner. 
If the figures impartially representative—there is 
every reason to believe that they are—you may expect to 
be nearly blinded by the unsatisfactory lights of 73.2 out 
These facts 


almost 


are 


of every 100 motor vehicles that you meet. 
and figures are astounding enough to keep timid motor- 
ists at home stormy nights, when the dangers from im- 
properly adjusted headlights are maximum. 

Not only is the man ear with faulty 
lamps a menace to all those he meets or passes, but he 
also is a source of danger to himself and the occupants 
of his car. The lenses of his lamps may be so dirty that 


who drives a 


they only throw half enough illumination on the road- 
way—52.8 per cent of the headlights examined were 
suffering from dirty lenses. As a consequence, the 


driver may guide his car into the ditch or over a steep 
embankment just because his lights were so dim that he 


could not see where he was heading. Of all the cars 
inspected, 46.7 per cent had headlights that were not 
correctly tilted: 40 per cent had dirty, rusty or dented 


reflectors: the lenses in 35.8 per cent of the ears were 
twisted in the headlamps, while in 23.6 per cent of the 
cases the headlamps were not parallel. 

Dirty lenses and reflectors simply reduce the average 
efficiency of the headlamps. However, they become 
dangerous when they do not transmit sufficient light to 
the roadway to make driving Headlamps that 
are not parallel are extravagant prefligates of light, as 
rays which should be reflected down the road serve only 
to illuminate the surrounding scerery. Lack of focus, 
twisted lenses and lamps tilted upward result in a waste 
of light throw a blinding glare in the eyes of the 
approaching driver. Headlamps that are tilted too far 
down light the highway for only a short distance in front 


safe. 


and 


Laboratory test of automobile headlights for optical performance as well as 


for electrical dimming devices 


general driving public require direction and education 
more than in this simple little matter ef lamp upkeep. 
The cars were tested for efficiency of illumination by 
driving them in turn into position about 25 feet from 
a special screen on which waS drawn a horizontal line 
at the level of the lamp (about 36 inches) and»two verti- 
cal lines spaced the same distance as the headlamps 
(about 28 inches). The intersections of these vertical 
lines with the horizontal lines represented the projec- 
tion of the centers of the lamps to the screen along a 
line parallel to the surface on 


the Washington Safety Council plans on 
erecting a number of testing screens in 
different parts of the City of Chief Execu- 
tives that will be available to the general 
motoring public free of charge. Potentially, it is essen- 
tial that adequate headlight laws be enforced for the 
protection of the motoring public. At present, so little 
attention is paid to the proper adjustment of headlamps 
by the ten million or more motor car owners throughout 
the country that the traffic courts would be swamped 
with eases if all the offenders were to be found and 
fined. 
Uncle future 


representatives believe that 


(Continued on page 374) 


Sam’s 





which the car stood. The 
lamps were focused and the 
lenses properly pointed g0 


that defects in the position of 
the lamps could be noted and 


corrected. When corrected 
properly, the lamps would 
throw on the screen oval or 
elliptical patterns with the 
long axis horizontal. Light 
which strikes the horizontal 


line would never reach a level 
road. Light falling four 
inches below this line hits the 
roadway about 225 feet ahead 
while rays striking 18 inches 
below the line illuminate the 
highway at a distance of 50 
feet from the car. 

Adequate gutter illumina- 
tion is secured by light that 
strikes the screen two feet to 














the side of the vertical line 
and nine inches below the 
horizontal line. In order to 


Another view of the equipment used in testing automobile headlights. 
the swinging support and the clamps for holding different lenses 
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Components of the new recharger and its complete assembly: First, looking down into the recharger case, with chemical cell at right. Second, the electrode of 
balkite metal. Third, the transformer and its connections. Fourth, the wooden case, with fins of chemical cell left partly exposed 


A Fool-Proof Recharger for Storage Batteries 
j pane lately appeared on the market a new 

type of storage battery recharger, which now takes 
its place alongside the vibrating type rectifier and the 
vacuum tube rectifier, for use in the home and private 
garage. The latest rectifier, 
complete with step-down transformer and leads, so that 
it may be readily connected with any 110-volt alternat- 
ing-current supply. 

The action of the latest recharger is dependent on an 
alloy called “balkite,” which is a form of the element 
The material forms a one-way valve when 
introduced into certain acid or alkaline electrolytes, 
allowing one-half of the alternating current wave to 
pass through it, and completely checking the other half 
of the wave. In type the standard 
storage battery electrolyte is used in order to simplify 
and maintenance. Furthermore, the recharger con 
tains a two-winding transformer which allows the re- 
charger to be used during the operation of a radio set, 

ithout any danger of blowing out vacuum tubes. 

The new recharger is of compact dimensions and neat 
A sturdy wooden case contains the trans- 

and the chemical rectifying cell, and provides 
for the battery leads and plug connecting cord. 
The recharger is virtually fool-proof. It is entirely 
operation, while a small red light, which 
may be viewed through a window in the transformer 
compartment, indicates when the recharger is working. 
There is nothing to adjust. It requires no attention ex- 
cept an occasional filling with distilled water. It can- 
not fail to charge the battery, and it cannot discharge 
the battery even when left connected. It cannot short 
circuit. It delivers a taper charge which decreases as 
the battery becomes charged, so that damage through 


has 


chemical 


recharger is 


tantalum, 


the commercial 


cure 


ppearance, 
former 
space 


noiseless in 


overcharging is impossible. 


The writer of these lines has found the recharger 
satisfactory in every way, after prolonged tests with 
six-volt storage batteries used for radio work. The 


varies between 25 
This effi- 


electrical efficiency of the recharger 
and 40 per cent, depending upon conditions. 
ciency, in view of the simplic- 


machines huve melting in which the type metal 
is kept molten through the application and maintenance 
of sufficient heat. However, it is not generally known 
that the heat must be just so for type 
casting, and that it must be maintained at such critical 
temperature within very narrow limits. 
Gas is ordinarily used for the purpose. 
which has been gaining more and more ground of late 
years, is considered a decided improvement on gas. On 
its face it would real solution of an 
even source of heat, but in actuality there are several 
factors that insist on popping up. One 
of these is line-voltage fluctuation, which causes a 
marked fluctuation in the type-metal temperature and 
consistency, thus hampering the operation of the type- 
easting device. The average electrically-heated metal 
pot requires anywhere from 2,000 to 2,800 watts of 
energy, which is a strain on the average electric light 


pots 


satisfactory 


Plectricity, 


seem to be the 


troublesome 


circuit. 

The latest developments in this field take the form 
of the equipment shown in the accompanying views. 
A vibration thermometer is incorporated, in which the 
distance of travel of the pointer has been limited to one- 
eighth inch. The pointer is held constantly under spring 
the positive contact. As the heat in- 
agaimst the pointer is built up 
until the spring tension is overcome and the needle 
snaps positively from one contact to the other. In 
cooling, the reverse operation takes place. This posi- 
tive action insures perfect contact and the sensitivity 
of the needle is increased the more the machine vi- 
brates. The actual contact end of the needle is a loose 
roller which must travel around a high point in moving 
from contact to contact. This automatically turns 
the roller on the spindle, and presents a cleanly scraped 
contact each movement. This thermostatic 
control insures a temperature regulation of 25 degrees 
on the operating machine, and 30 degrees on the idle 


against 
pressure 


tension 


creases, the 


surface to 


machine, 
A chemical 
sity proved 


Columbia Univer- 
temperature of 


made at 
critical 


investigation 
that there is a 


type metal. Between the limits of 750 degrees and 1000 
degrees F., and antimony 
content increases and also increasing directly as the tem- 


increasing directly as the 


perature increases, there is a very decided action of the 
antimony on iron. The affinity of antimony for iron 
causes great activity of these two metals within these 
limits. The cleanly finished surface of iron or steel 
will be attacked at once, and in the case of thin sheeting 
the walls will be penetrated. 

This was exactly the case of 
unit. The units were made of channel iron and 
sented an ideal surface for this action. The 
between the heaters and the walls of the crucible would 
gradually become clogged with dross which acts as a 
heat insulator. The temperature of the metal in this 
space was naturally higher because the outside heater 
was also radiating heat in this direction. This natural, 
excessive temperature was very much increased by the 
above-mentioned accumulation of the insulator, 
which hampered the conductivity of heat from the unit 
itself. 

The melting point of tin is 446 degrees F., lead 620 
degrees, and antimony 1150 degrees. When these metals 
are mixed, the melting point of antimony is lowered 
considerably. As the temperature of the metal in- 
creases to 800 degrees and above, the tin element as 
well as the lead element is gradually burned out to a 
certain extent. As the melting point of antimony is 
much higher, it is burned out more slowly. The res=It 
is that the proportionate percentage of antimony is 
increased as the percentage of the other elements is 


the immersed heating 
pre- 


space 


dr« SS 


decreased. The very high temperature in the space 
between immersed heaters and crucible walls foster 


this condition. The increasing percentage of antimony 
and the excessive local temperature of the mixture set 
up the most satisfactory conditions for the chemical 
action of the antimony on the iron channel shell. This 
shell, therefore, has often been attacked, penetrated, 
the metal seeped in and the unit was short-circuited. 
In the course of scientific research to establish the 
action of antimony on iron, it was also necessary to find 
an element which hindered 
this action. Of all those 





itv and thorough reliability 
of the recharger, is ample. 
Tests on leakage indicate 
that the recharger may re- 
main attached to the battery 
without danger of discharg- 
ing it. The chemical valve 
will stand a back pressure 
of 250 volts before it allows 
current to flow through in 
the wrong direction. 

A leading storage battery 


manufacturer has recently 
incorporated this recharger 


in a compact unit together 
with a storage battery. Thus 
in a single wooden = cuzuse, 
the radio amateur is ensured 
a reliable source of filament 
current or plate current, or 
both, without the usual mul- 
tiplicity of apparatus and 
the bother of connecting up. 


Electric Heat for the 
Type-Metal Pot 








tried, the most effective and 


most economical was found 
to be the scaly surface on 
iron castings. If this sur- 


face was penetrated by filing 
or machining, the action was 
the same. 

The nichrome wire heaters 
were inclosed in drawn steel 
tubes. It was necessary to 
manufacture these tubular 
units so that they could be 
immersed in molten iron at 
2300 degrees F., and allowed 
to remain there until solidifi- 
cation without fear of melt- 
ing. The danger of explosion, 
due to moisture within the 
tube, was acute. The 
manufacture of suitable units 
has now been successfully 
accomplished and the tubular 


also 





heaters are covered by not 
less than one-eighth inch of 
cast iron. It is impossible 
for the antimony to pene 
trate this construction and 





iy is well known that all 
'notypes, intertypes, mon- 
otypes and other forms of 
type-setting and type-casting 


Left: Improved type of electric type metal heater, with vibrating type of thermometer control. Right: 


Internal details of the vibrating thermometer 


the heating of the type metal 
is at its best 




















A few of the pulling winches within the pier shed 


HEN the Brazilian steamer 
“Avare” ‘ras leaving the dock last year 
with double bottom tanks only partially 
filled, she capsized, for want of sufficient 


passenger 


stability, and caused the loss of 39 human 
In its wrecked position, the ship, 





lives, 


lying between 


which was 
two piers, was a big obstacle 
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Righting a Capsized Ship 
Successful Righting and Setting Afloat of the Brazilian 
Steamship “Avare” in Hamburg Harbor 
By Dr. M. Probst 


Marine Engineer 


inches diameter were required. They were driven in 
groups of four or six, forming 30 fixed points for the 30 
tackles, each of 40 or 60 tons pulling power. The total 
pulling power was estimated at 1320 tons. 

Within the short time at disposal it was rather diffi- 
cult to assemble the necessary lengths of steel ropes, 
the whole length of which had to be 20,000 yards. With 
less difficulty the required steam winches were pro- 
duced ; for on account of the restricted space disposable 
in the shed no more than 22 winches could be placed 
there. There were also eight floating winches, each 
with its own boiler on board. These were moved to the 
quay below the main tackles. 

It was also an important factor to have an adequate 


In spite of the difficulty of working under water, the 
holds of the ship below the third deck were made nearly 
watertight and partially sounded by powerful pumps 
on board of the salvage barges. The weight to be 
lifted was by this means reduced. A further diminish- 
ing of the required righting moment was gained by 
dredging a trench below the starboard bilge keel, so 
that the center of rotation was displaced about seven 
feet nearer to the center of gravity. 

As a considerable reserve of lifting power for the 
first and hardest period of lifting, four salvage barges 
and the floating crane of the Vulcan shipyard were 
moved to the deck side of the capsized vessel. These 
exerted a lift of 800 tons, The total turning moment, 

realized with the described 
means, was 135,000 foot 





to shipping. A quick salvag- 


ing operation, therefore, was 
demanded in the interests 
both of the owners and of 
the Harbor Authorities. 
The vessel, with a tonnage 
of 8227, has a length of 438 
feet, a breadth of 56 feet, 
and a depth of 38 feet. She 
was formerly owned by the 
North German Lloyd under 
the name “Sierra Salvada”; 
but by the Peace Treaty of 
Versailles she was trans- 
ferred to the Brazilian Gov- 
ernment. The Vulcan Works 
of Hamburg undertook the 
salvaging work, their large g 





‘ 





tons. 

Near the middle of August 
all the preparations were 
finished, and the navigabk 
water, hitherto used by ship 
ping, was shut off, prepara 
tory to stretching the stee 
ropes of the tackles between 
ship and land. The valve 
on the steam pipes leading 
from the tugs were opened 
the winches tested, and th« 
steel ropes gradually pulle 
taut. On the morning of 
August 16 the holds of the 
ship were drained as much 
as possible by pumping; the 
lifting tackles of crane and 
barges were also pulled 








shipbuilding yards being 
situated very near to the 
place of the accident. 

The distance between ship and land being only 300 


The capsized “Avare,’ 


feet, the salvaging was practically a simple matter, the 
method adopted having often been practised on smaller 
boats, with some greater complications also on the 


German liner “Gneisenau” 


with 12 steel trestles erected upon 


supply of steam for the winches on land. Therefore, 
two large tugs containing 10,500 square feet heating 
surface were disposed as close as possible to the main 
winches, and from the tugs steam pipes of six inches 


her side for attachment of the pulling cables 


taut; and then, on a blast 
signal, all the barges, don 
keys and winches began to 
pull at full power. In a short time a small lifting of the 
ship was observed; the winches continued turning; and 
inch by inch the superstructure was raised out of the 
water. The turning was continued without interruption 
until the inclination of the 
ship was 18 degrees, the hul! 





sunk 1914 and salvaged 1917 
in the River Schelde near 
Antwerp, and on the Ameri- 
can passenger ship “St. 
Paul,” which capsized and 
was salvaged in New York 
Harbor. This was done by 
raising about 12 triangular 
trestles on the port side of 
the hull, which was strength- 
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ened by longitudinal girders. 
Then these trestles were con- 
nected by means of tackles 
to fixed points on the pier, 
consisting of driven piles. 











having been turned througl 
72 degrees. When this angle 
was reached the work was 
stopped, the first stage of 
salvaging being finished. Af 
ter being righted the “Avare’ 
was made fully watertight 
and prepared for pumping 
out. Br © most important 
point was the stabilization of 





the ship, to prevent a repeti- 
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tion of the capsizing at the 
moment when the weight of 
the hull would be diminished 








The tackles were then pulled 
by steam winches until the 
ship was righted. After be- 
ing righted the ship could 
be ballasted, refloated and towed to the dock. 

In spite of the simplicity of this method, extensive 
preparations were required on the part of the shipyard 


and her contractors. Trestles 35 feet high were con- 


This shows, left to right, the pulling winches in the pier shed, the cables, the capsized ship with the 
steel trestles erected on her side, and the floating crane 


diameter, connected by flexible hoses, were conducted 
to the battery of winches. Similarly, exhaust pipes were 
arranged parallel to the supply pipes, exhausting out 
of the shed upwards into the open air. 


by pumping to the point of 
flotation. Therefore a large 
quantity of sand ballast was 
brought on board and distrib 
uted in the holds, with the result that the list of the 
ship was further decreased. All the water above the 
sand ballast could now be removed by pumping, at least 
from the holds, while the engine rooms were left flooded 
until the other compartments 





structed, riveted and erected 
on board by means of the 
Vulcan's large floating crane. 
As the structural! material 
for this work could be taken 
from the yard’s stock, the 
whole work was finished 
within a few weeks. All the 
trestles were connected by 
horizontals and diagonals, 
forming a rigid framework. 

At the same time large 
piles were driven into the 
sand bottom of the quay 
shed by means of two steam 
drivers used for building 








d were emptied. 

On September 7th this bal 
lasting and pumpwork was 
finished and ultimately the 
engine and boiler rooms were 
pumped out, until the ship 
began to get afloat. On a 
displacement of 15,500 tons 
with a draft of 30 feet, the 
“Avare” was towed into the 
largest floating dock of the 
Vulcan Works, where the sal 
vaging was successfully fin 
ished. All this work was done 
in ten weeks, at a cost of no 
more than 714 per cent of 








work. Altogether, 132 piles 
of 35 feet length and 18 


The ship partly righted, ready for the final pumping and floating 


the initial cost of the ship. 
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A belt-conveyor for messages which works on a 
novel principle 


Something Different in Belt Conveyors 

I’ decidedly unusual design is the belt conveyor 

recently installed in the Berlin trunk-line tele- 
phone exchange. It takes the place of the flat-tube 
pneumatic mail installations formerly in use for the 
transmission of order slips. The new belt conveyor 
comprises a belt passing along the trunk-line record 
tables and is based on the fact that the friction coeffi- 
cient of paper on metal is only half as much as that of 
paper on textile fabric. The order bulletin is slipped 
between the traveling belt and a plate of sheet metal 
serving to guide it and, on account of the greater fric- 
tion, adheres to and moves along with the belt. Inasmuch 
as the same scheme would seem to lend itself to many 
other applications in connection with the conveyance of 
large quantities of letters, slips and other light objects, 
it is of more than passing interest. 

The essential idea of the new belt conveyor is made 
clear by the drawing which shows the woven belt, 
the sheet metal guide, the letters or slips of paper, and 
a pulley. Part of a typical installation is shown with 
ups and downs and sharp curves to demonstrate the 
flexibility of the system, as well as the electric motor 


drive. It will be understood that the belt does not have 
to be continuous. An ingenious mechanical arrange- 


ment permits of transferring messages or letters from 
one belt to another, and there is even a possibility of 
guiding the traffic through angles of less or more than 
90 degrees by providing an auxiliary pulley which, by 
means of sheet metal plates, connects the two belt sec- 
tions. In the case of paper slips of constant size, the 
belt should preferably be adapted to the width of the 
paper. The paper slips or other light objects conveyed 
by the belt are, at the opposite end, discharged over a 
pulley into a hopper. 

This ingenious German system has some advantages 
over the usual message-conveying systems now in use. 
Its simplicity and low cost are, of course, the main ad- 
vantages, while the ease with which it turns corners and 
climbs up or goes down makes it more flexible than a 
plain belt conveyor found in some telegraph offices. 
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A new machine which may revolutionize the 
codfishing industry 


SCIENTIFIC AMERICAN 
The World’s Largest Gasket 


CHICAGO manufacturer of gaskets has, it is 

claimed, made a larger gasket than any in the 
world, and as this concern is the largest gasket manu- 
facturer in the world such a consummation is quite 
fitting. Measuring 10 feet 9*%4 inches in diameter on the 
inside and a full 11 feet in its greatest diameter this 
mammoth gasket required, in order that it might to best 
advantage be posed for a photograph, the support of 
three men, one standing well up on a lofty step-ladder, 
two mounted on high office stools. Such a gasket must 
be handled with care and if shipped without dissection 
or bending would require a good bit of a freight car. 


Directive Radio Transmission on a Wave- 
Length of 10 Meters 

NTIL recently radio communication was for the 

most part carried on from a transmitting station 
to one receiving station; that is, it was “point-to-point” 
communication. ‘There were only a few special kinds 
of service, such as time and weather signals, which 
were transmitted from a sending station to any con- 
siderable number of receiving stations. However, even 
in the case of “point-to-point” communication, radio 
signals were sent out in every direction and could, if 
desired, be received by any station within a certain 
distance regardless of its position with respect to the 
transmitting station. Since the total number of mes- 
sages sent was small, a comparatively small number of 
wave lengths was sufficient to take care of traffic re- 
quirements. With the development of radiotelephone 
transmitting apparatus, the broadcasting of voice or 
musie by radio has assumed an important position, and 
the waves used in this work occupy a wider band of 
wave lengths than the sharp waves used for radio tele- 
graph signals. With the greatly increased traffic and 
the much wider band of wave lengths which it oc- 
cupies, considerable interference has developed among 
broadeasting stations and between broadcasting stations 
und radiotelegraph stations. 

There are two ways of reducing such interference: 
To direct the waves from the transmitting station in 
a narrow beam toward the receiving station and to 
employ in such transmission shorter wave lengths than 
have heretofore been used. In England investigations 
have been made of directive short wave transmission 
and at the Bureau of Standards experiments have been 
conducted on transmitting apparatus employing elec- 
tron tubes which transmits a directed beam of radio 
waves and employs waves as short as 10 meters. In 
these experiments a reflector has been used consisting 
of short, parallel, vertical wires arranged on a frame 
shaped like a parabola or reflector functioning in much 
the same way as the mirror for light waves. Forty 
vertical wires were used and the generating set with 
its small antenna was placed in the focus of the para- 
bola, each wire was tuned separately to 10 meters by 
adjusting its length, and it was found that about 75 
per cent of the radiated energy could be confined within 
an angle of approximately 75 degrees. 

This apparatus is described in Scientific Paper of 
the Bureau of Standards No. 467 and can be obtained 
from the Superintendent of Documents, Government 
Printing Office, Washington, D. C., at 10 cents a copy. 


Fatigue Tests of Limestone 

_ noted last month, the Bureau of Standards is 

carrying out a series of tests to determine to what 
extent stone will fatigue under a continuous load. The 
specimens are prepared in the form of beams which 
are supported at the ends and have a load suspended 
from the center which is calculated to give a stress in 
the stone equivalent to two-thirds of the ultimate 
strength. Deflection Measurements are being made at 
intervals to determine if there is a continuous sagging, 
which, apparently, is the case according to measure- 
ments which have been made to date. 


Dressing a Codfish Every Second 

UT on the foggy Grand Banks the most arduous 

task of the cod fisherman is “dressing down.” 
Everyone dreads it, for it means working regardless of 
hours until the job is done. If the catch has been 
heavy, midnight, or even the dawn following, sees the 
entire crew hard at it by the light of flares. No one, 
not even the cook, commonly known while afloat as “the 
Doctor,” may have any respite. The deck is slippery 
with parts of the thousands of cod that have been slid 
from the knife of the slitters into the hold. Cut fingers 
are of no avail as an excuse for laying off. 

Power has taken a lot of the meanness out of life at 
sea and the same little gasoline engine that hoists the 
sails and weighs the anchor will now have more to do— 
and the crew, less. The “Iron Splitter” does the work 

















An eleven-foot metallic gasket 


of 60 to 7) men who now wield sharp knives on the 
Grand Banks off Newfoundland, up along the Labrador, 
as well as in the localities frequented by fishermen from 
France, England and Scandinavia. Every second the 
new machine takes a fresh codfish and as often it turns 
out a dressed fish. It performs all the usual operations 
of splitting, removing the backbones, cleaning and wash- 
ing. This ingenious machine was perfected in Seattle, 
Washington, by the company which perfected, in 1905, 
a somewhat similar machine called by fishermen “The 
Iron Chink” because it took the place of thousands of 
Chinese who were formerly employed to clean fish in the 
salmon canneries of the North Pacific. 


More “Talking Lamps” 

OTORISTS who pass through Yonkers, N. Y., at 
i night will find a device installed at the intersec- 
tion of five principal streets which not only enables one 
policeman to control the heavy motor and street car 
traffic at a congested point but controls it better than 
several officers who were formerly staticned at this in- 
In the photograph, the three 
beacons nearest the camera revolve while the one 
furthest away is stationary. Beside the latter stands 
the single traffic officer whose duty it is to control the 
entire group of beacons. By pushing a button on the 
side of the distant beacon he simultaneously revolves 
the other three beacons, each of which bears the usual 
“Go” and “Stop” as well as the corresponding green 
and red lights for night signaling. In addition to these 
signals there is a gong in each beacon which automati- 
cally rings as the top turns, thus giving an audible as 
well as a visible signal. 


tersection were able to do. 
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A remarkable group of four traffic beacons which 
is controlled by a single officer 
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source of 


valuable fiber naturally 
Irish linen figures in literature, and the words 
Irish linen,” when applied to tablecloths and napkins 
connote high quality. 

Ireland is trying to improve the quality of her linen 
still further by improving the flax plant from which it 
is obtained. This is quite the opposite of the trend of 
flax quality in Russia, the giant of the flax industry, at 
least in quantity of production. For Russia’s flax has 
Russia was satisfied. Peasant 
fit. And was abundant 


deteriorated. labor was 


cheap and there was plenty o 
one thinks of Russia as a vast expanse of land, the cities 
secondary. Ireland was put to it to compete, for 
Ireland is scarce. There a nobleman's estate, 
for hunting during a 
much land as a 


only 
land in 
kept primarily 
year, might monopolize as 
peasants would need in order to support themselves in 
simple comfort by raising flax. Even barren, rocky 
hillsides have been literally carpeted with a layer of 
land laboriously lugged up the slopes in baskets on the 
backs of patient How could Ireland, thus 
handicapped, compete with boundless Russia? By rais- 
ing not more, but better, flax. 

And so, while the Russian neglects the evolution of 
new strains of flax fiber the Irishman organizes the 
Irish Linen Research Institute at Belfast. Even before 
the Great War, during a decade the Russian yield had 


few weeks of the 
hundred 


peasants, 





YORRHBEA is the most talked 
about dental The 
older people have it and the 
younger folks are afraid they will get it. 
Although the term pyorrhea alveolaris is 
a misnomer, yet so many people are ac- 

quainted with the nomenclature, that in order to avoid 

confusion 1t will be allowed to remain in this article. 
Contrary to general opinion, pyorrhea is not inherited. 
We inherit types and forms of teeth, and types and 
forms of jaws. We might also inherit the manner in 
which teeth are so set in the bones as to be conducive 
to the formation of a periodontal lesion. The cause is 
local to every affected region. About 90 per cent of the 
cases of pyorrhea result from traumatic injury. This 
injury results from the packing of food between the 
teeth, from the lack of proper mouth sanitation, from 
injury to the tissues by the use of tooth picks, and from 
injury because of traumatic occlusion of the teeth 
Traumatie injury which results from the packing of 
food between the teeth is due partly to negligence on 
the part of the patient in not having proper dental 
operations made to preclude the food from leaking or 
packing between the teeth, and partly to oversight on 
the part of the dental operator in not making fillings 
which will prohibit such injury. This sort of injury, 
coupled with lack of dental cleanliness, argues well for 

a speedy loss of the teeth from a pyorrheal invasion. 
When the patient's attention is directed to the injury 

received by the vicious tooth pick habit, that habit is 


disease. 














generally corrected. 

One can unseat a nail driven into a board, or a post 
driven into the ground, by striking either near the top 
or from side to side. This misapplied force is what also 
happens to the teeth when traumatic occlusion is con- 
tinued for an indefinite time. The teeth are literally 
chewed out of their sockets. 

The teeth may not erupt in a harmonious occlusion. 
A slight irregularity might throw the entire occlusal 
plane out of a normal occlusion. 

The most potent factor in the production of a perio- 
dontal complication is the occlusal wears of the teeth. 
The occlusal surfaces of the teeth wear into odd and 
peculiar shapes during mastication. Sometimes grinding 
the teeth during sleep has an untoward influence upon 
their surrounding tissues. When this wear continues 
for an indefinite time, the teeth are worn into grooves 
and high points. When these irregular occlusal wears 
have taken place, a greater mechanical leverage is 
then obtained outside the jaw, and the teeth are easily 
forced from one side of their sockets to the other. This 
tooth movement breaks down the bone surrounding the 
roots of the teeth receiving the uneven stress. The great 
force and shock incident to the rubbing or grinding the 
teeth together causes a traumatic injury to the mem- 


branes surrounding the roots of the teeth which results 

in their absorption, and finally in a loss of the teeth. 
Frequently a case of pyorrhea is oberved in a patient 

who has no cavities and few or no fillings. 


An X-ray 
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Improving Irish Linen 


been dwindling, yet so great was the remaining total 
production there that flax could actually be sold to the 
Irish linen manufacturers at about $175 per ton. Is it, 
then, a wonder that the rent-racked Irish farmers, fac- 
ing such competition, gradually gave up growing the 
crop? Instead of 100,000 acres their acreage has fallen 
to 30,000, 

Today, of course, Russia exports but a fifth of her 
hundred thousand tons of flax to Ireland of the pre-war 
days. By this lopping off of the Russian supply the 
price has been boosted to about $250 per ton, 

How, then, to make flax growing profitable to the 
Irish farmers, and thus to encourage its production by 
them, is the problem which the Irish Linen Research 
At the outset, two main remedies 
suggest themselves—improving the yield of flax per acre 
and improving the quality of the fiber for spinning. 

In order to increase the yield per acre efforts are 
being made to grow more flax plants per acre, to in- 
crease the size of the individual flax plants and to in- 
crease the proportion of available fiber in the plant 
itself. 

One apparently simple way to grow more plants per 
acre is to sow more seed. Nature rebels—the plants re- 
sulting are spindling. Therefore Mr. Searle, the re- 
search botanist of the Institute, concludes that the re- 
sult must be accomplished by breeding taller plants. 
Simultaneously the plant breeder will work for a larger 
proportion of spinnable fiber per stem. 

If genius is the art of taking pains the work done at 
the Research Institute is genius spelt in capitals. Early 
in the month of May six to eight thousand seeds are 


Institute is tackling. 


When Our Teeth are Out of Gear 


examination, however, discloses the fact that an ab- 
sorption of bone has taken place to such an extent that 
treatment will be productive of no good or lasting re- 
sult. The patient in most cases does not recognize that 
such a bad condition is present until the teeth are loose. 
It is almost too late then to begin treatment. This de- 
struction of bone surrounding the teeth is caused by a 
traumatic occlusion. 

After the X-ray examination has disclosed the true 
condition of the mouth, the operator decides what teeth, 
if any, should be extracted. After extraction he pro- 
ceeds skillfully to reshape all the remaining teeth. The 
high irregular points on the occlusal surfaces of the 
teeth should be ground or polished off, the operator 
simultaneously widening the narrow constricted fissures 
until there is a free easy condyle movement during 
mastication. The teeth must mesh correctly. The teeth 
must be reshaped until there is a harmonious contact 
of the teeth of the one jaw with the teeth of the oppos- 
ing jaw; that is, they must mesh properly as in the case 
of gears. 

The reshaping of the teeth, together with the oblitera- 
tion of pus pockets, coupled with oral cleanliness, will 
generally subdue most pyorrheal lesions, provided treat- 
ment has been instituted early enengh. 


Investigation of Orifice Gas Meters 
NOR several months the Bureau of Standards has 
had under way the preliminary arrangements for an 


investigation of the performance of orifice meters. Cer- 
tain special equipment, such as large sized air com- 


pressors, cooling coils, receivers, test lines (made of 
extra heavy piping), besides indicating instruments are 
necessary to carry out work of this character, and it 
has been largely because of the excellent facilities 
offered to the Bureau of Standards by the War De- 
partment at Edgewood Arsenal, Edgewood, Maryland, 
that the taking up of this investigation has been pos- 
sible. The present investigation has been limited to a 
study of the orifice meter of the type used in the com- 
measuring of gas. The principal problem of 
the investigation is to determine the discharge co- 
efficient under all the variable circumstances which 
may occur within the range of commercial or engineer- 


mercial 


ing practice. 

In order to solve this problem it will be necessary to 
make a careful study of the effect of the following 
variables upon the discharge coefficient: (1) The shape 
of the orifice, which may vary from a sharp-edge hole 


in a thin diaphragm to a long flow nozzle; (2) the 
diameters of the pipe and orifice, i.e., the size and 
area ratio of the orifice; (3) the location, size, and 


finish of the pressure taps; (4) the length of straight 
pipe on each side of the orifice or the nature of the 
fitting or obstructions near the orifice; (5) the linear 
speed through the orifice or the rate of flow; (6) the 
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put down, each carefully planted singly 

and on six-inch centers, each way. When 

the stems reach a length of nine inches 
each is tied up to a cane. Later, when the flower ap- 
pears each single plant is examined, its blossom is re- 
moved, and in order to prevent cross-pollination an oiled 
paper bag is placed over it. Thirty-five days later the 
plants are pulled. 

Now the plants are studied and records are compiled 
from measurements of the length of the stem, the length 
of the unbranched part of the stem, its diameter, and 
the extent to which it has side branches. Portions of 
every one of the stems are imbedded in wax and 120 
cross-sections are cut from each portion. These are 
magnified 5000 times and the area of the individual 
fibers is estimated by the planimeter. The number of 
individual fibers in each bunch is counted. From these 
and other data what is called the “coefficient of corre 
lation” for each plant is found. This gives an index of 
the chance of securing an improvement in the strain 
by breeding this plant with others. 

So far the work has been successful. There has been 
evolved the “John W. Stewart” pedigree flax which 
yields 100 per cent more than that grown from commer- 
cial seed. This is true both of quantity of yield and 
quality of the fiber. Instead of about 350 pounds of 
flax per acre, the farmer will have, with the same cost 
of production, over 700 pounds. Applied to Ireland's 
last season’s flax crop this would represent an increased 
return of about $3,500,000. Furthermore, the spinners 
and the weavers are delighted by the immensely better 
quality and quantity available for making linen. 

Better flax, together with better methods of retting, 
are bound to bring up the volume of the Irish linen 


industry. 


absolute pressure in the line and the mag- 
nitude of the differential; (7) the density, 
viscosity, and specific heat ratio of the gas 
and its deviation from Boyle’s law; and (8) steadiness 
or pulsation of the flew. 

The set-up as now arranged will permit the study 
with air of points Nos. 1 to 6, as enumerated above, 
through a wide range of conditions. It may be possi- 
ble to give special attention to item No. 8. It is hoped 
that when this work is completed it will be possible to 
make experiments using natural gas or other gases for 
the investigation of point No. 7. 

Up to the present time only a few preliminary runs 
have been made. During these runs approximate checks 
were made of the discharge coefficient of the flow 
nozzles which are to be used in the final measurements. 
These runs have also served to bring out defects in the 
equipment and have thus furnished a basis for making 
alterations and improvements. 


A Versatile Motorcraft 

ROBABLY the most interesting object seen by the 

delegation of American foundrymen during their 
visit to the Shipping, Engineering and Machinery Exhi- 
bition in London last September is a remarkable new 
speed boat designed by Mr. Green of aero engine fame. 
This peculiar craft goes one better than the skimming 
boat in that it rises completely from the water, thus 
eliminating the skin friction occasioned by planing upon 
hydroplanes which are almost at the surface. When the 
speed reaches 70 knots only the propeller and the tip 
of the rudder remain immersed in the water. 

The construction of this hybrid craft is revolutionary, 
combining great strength with extreme lightness, and 
somewhat resembling airplane work. Around a skeleton 
consisting of four tubes extending from end to end is 
placed a series of hoops made from angle iron curved 
in a tire-bending machine. In place of the customary 
rib frames the hoops are held together by spokes similar 
to those of bicycle wheels. 

On the facing page are shown two modifications of the 
same fundamental structure. At the left is a racing 
motor car in which body and chassis are one. The de- 
sign lends itself to fine streamlining. At the right is, 
not a new one-man submarine, but an amphibian with 
airscrew drive, shown in the act of leaving the water. 

At the bottom is a ship’s lifeboat capable of being 
launched, with hatch closed, in any position. Canvas 
seats are snugly fitted between the hoop frames. 

The large hull shown in the center picture was tested, 
after completion, by supporting it solely at the extremi- 
ties. The actual deflexion at the center of her 40-foot 
length was found to be but one-eighth of an inch. Each 
spoke of the hoops has right-angled heads fitted into 
key-hole slots and divided and joined at the center by a 
sleeve turning on right and left handed threads on the 
respective sections of the spoke. Thus, by attaching to 
the serewbolts at nose and stern the entire structures 
can be braced and made a unit. 
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Drawn by our British artist, S. W. Clatworthy. Copyright in U. S. A., Scientific American Pub, Co, 


QUEER STREAM-LINED CRAFT THAT MAY BE USED AS A HYDRO-PLANE, RACING AUTOMOBILE, AMPHIBIOUS BOAT, OR NON- 
SINKABLE LIFEBOAT.—(See facing page for description) 
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With the Men Who Fly—Il 


How the Glider Flights of German Students Have Brought About a New Era in Aeronautics 


By Alexander Klemin 


Lecturer on Aeronautics, New York University 





==) U RING the war, in the 
desperate struggle 
for air supremacy, 
the most direet 
method of beating 
the enemy was to 








have more speed and climb secured 
by the use of greater and greater 
engine power; in other words, by 
brute force. This tendency per- 
sisted for several years after the 
end of the war. It is true that 
there has been improvement in 
wing sections, in the aerodynamic 
cleaning-up of wing trusses, in the 
careful fairing of bodies and pro- 
jecting parts, in the introduction 
of wing radiators which do away 
with the resistance of the ordinary 
automobile type radiator. But enor- 
mously high-powered machines are 
still used, a single-seater fighter 
being commonly equipped with 300 
to 400 horsepower. This tendency 
unavoidably reacts on the design- 
of commercial planes, with high 
power and large gasoline consump- 
tion, retarding commercially the 
profitable application of aircraft. 


Aviation History Repeats Itself— 
Gliding Flights 








that the wings give the necessary 
sustention or lift. In achieving 
this forward velocity the resis- 
tance of the air acts on the wings 
and the rest of the glider, and ab 
sorbs energy. This energy is sup- 
plied by gravity. In other words, 
the glider must lose altitude to 
sustain its gliding flight, and flight 
is not horizontal as in the case of 
a machine where resistance is over- 
come by the power of the motor 
acting through the propeller, but 
on a downwardly inclined path. 
In a good glider the resistance of 
the wings and of the rest of the 
machine is reduced to the mini- 
mum, the least possible energy is 
lost and the glide is a gentle one. 
In the first gliders such as those 
used by the Wrights the glide path 
was one in five or six. In the best 
German gliders the glide path is 
one in sixteen, or, in other words, 
in a glide of 16 feet only one foot 








N the October issue Mr. Alex- 
ander Klemin gave us a 
broad survey of the coast-to- 

coast flights and their lesson, the 








But while the United States, 
Britain and France continued in 
peacetime to develop their airplanes in the same direc- 
tion, the Germans, forbidden by the International Allied 
Commission of Control to build high-powered planes, 
made an extensive study of the more subtle art of glid- 
ing. This enforced specialization may be a tremendous 
boon for aviation, as it may pave the way for low- 
powered planes and mark a new era in airplane con- 
struction. 

Often hampered by lack of funds, working under 
extreme difficulties, German builders had the advantage 
of cooperation by their universities, and rapidly devel- 
oped both wonderful machines and skilled glider pilots. 
German pilots achieved a truly remarkable control over 
their machines, actually describing figure “S” flights 
and other evolutions in motorless flight, and for a long 
time the German pilot Hentzen held the world’s dura- 
tion record for gliding of 3 hours 6 minutes, until this 
was beaten by the Frenchman Maneyrol at the Lewes 
meet in England, October 21, 1922, when he remained 
aloft for 3 hours 37 minutes. Since then the former 
allies have kept the lead and the world’s duration 
record is at present held by the famous French pilot, 
Georges Barbot, who at a meet at Biskra, Algiers, 
stayed aloft for 8 hours 5 minutes. Among other in- 
teresting achievements Fokker, the famous Dutch de- 
signer, has kept aloft for 13 minutes, carrying a pas- 
senger, and an English pilot, G. R. Olley, soared with 
a passenger for 49 minutes at the same Lewes meet. 
In the United States, Glenn H. Curtiss, one of the early 
pioneers of the airplane, built a miniature flying boat 
with which he has achieved a number of short glides, 
when released from the towing rope of a fast motor 
boat. It is ultimately hoped to develop this form of 
gliding to the point where the crest of a wave may be 
a sufficient eminence for the start of a glide. At pres- 
ent, being towed behind a motor boat and cutting loose 
provides a thrilling sport with very little danger. 

The question naturally arises whether these remark- 
able duration flights are a mystery; whether we are 
approaching the soaring power of birds and shall ulti- 
mately be able to fly from point to point at will without 
the use of power. The answer is that there is no par- 
ticular mystery about gliding; that it follows the ordi- 
nary laws of aerodynamics: that duration gliding is a 
question of good meterological conditions and a good 
machine suitably controlled. While under perfect con- 
ditions duration gliding is limited only by the physical 
endurance of the pilot, gliding from point to point at 
will is not yet in sight, although it is theoretically pos- 
sible by utilizing the internal energy of the wind. 

The principles of gliding are fairly simple. In still 
air, the glider must have a certain forward velocity so 


extraordinary advances in engine 
design, and the steady progress toward night fly- 
ing, all of which comprised the first article of this 
series. In the present article Mr. Klemin, who is 
a recognized authority in the broad field of aero- 
naulics, reviews the progress in gliding flight and 
speculates on its importance in airplane design. 
This article was to conclude the series, but so 
great has been the activity in aeronautics during 
the past month or two, that we have asked Mr. 
Klemin to write a third article which, unless aero- 
nautical progress keeps up at its present brisk 








selves indefinitely in this manner. Gliding is not dis- 
similar from sailing, where great skill must be used 
to utilize favorable winds. 

But if the glider is no mystery, if duration flight only 
and not flight from point to point has thus far been 
achieved—if at present it is but a fascinating sport, 
gliding flight has great usefulness in both scientific and 
practical aviation. 

In the construction and design of experimental air- 
planes, the glider may serve as a most useful adjunct. 
It is extremely expensive and disappointing to build 
a large airplane and find its aerodynamic efficiency or 
control to be poor. The glider may furnish a ready 
and cheap method of experimentation with lessons 
directly applicable to the powered machine. Efficiency, 
stability and control may all be studied out cheaply 
and quickly in this manner. 


What Aviation Learns Through Gliding Flights 

But besides being a possible adjunct to the testing 
of experimental airplanes, the glider per se will forward 
the aerodynamic efficiency of airplanes in general. The 
efficiency of an airplane is inversely proportional to the 
gliding angle or inclination of the glide path. In other 
words, the more gentle the glide path of an airplane, the 
less the power required to pull it through the air. 
Gliding paths of commercial airplanes as at present 
designed are seldom better than one in eight. And the 
result is that about 60 horsepower is required to carry 
an airplane passenger on a three-hour journey at a 
speed of 100 miles per hour. Under the pressure of 
necessity, builders of gliders have improved the glide 
path up to a value of one in sixteen, as in the German 
“Hanover” glider, There is no reason why the same 
increase in efficiency should not be attained in the con- 
struction of full-sized machines with corresponding im- 
provement in the economy of airplane transportation. 
Gliders must also be light, as otherwise they might have 
good glide paths and yet have a high rate of downward 
velocity in still air; and also because a heavy glider is 
more difficult to launch. Builders of gliders have 
accordingly learned to build light, while maintaining a 
reasonable factor of safety, and the structural lessons 
learned thereby may also be translated into airplane 
practice. The glider, moreover, is a splendid and inex- 
pensive school for pilots, and a safe method of weeding 
out men who should never 





pace, will complete his 
review of recent events 
and their significance.— 
THE Epiror. 














altitude is lost. This shows 
what tremendous progress 
has been achieved in di- 
minishing the resistance of 
gliders, and also of air- 
planes, which are nothing 
but powered gliders from 
one point of view. 

But this is speaking of 
gliding downwards and 
does not explain how flight 
is maintained indefinitely. 

However good the glide ee iF 
path, the machine will ulti- I++ oie. nt 
mately reach the ground, 95 y if 
unless there is @ rising cur- ; 
rent of air. The rising cur- 
rent of air supplies the 
energy which must other- 
wise be obtained from the 
action of gravity by losing 
altitude. 
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be pilots. 

But the greatest imme- 
diate value of the glider 
work is in the impetus it 
has given to the construc- 
tion of low-powered air- 
planes and incidentally to 
the small air-cooled two- or 
three-cylinder motor of a 
few horsepower that goes 
with them, such as the Ger- 
man Stax three -cylinder 
rotary motor which weighs 
only 17.5 pounds complete 
and yet develops 7.5 horse- 
power. 


The Advent of the Low- 
Power Plane 

It is really remarkable 
what can be achieved with 
the use of small power. 
The German Budig motor- 
ized glider, equipped with 
a tiny four-horsepower mo- 
tor, can rise from any 
ground, independent of the 
direction of the wind, and 
sustain flight indefinitely. 








The skill of the glider 
pilot is in finding a terrain 
where there is an upward 
current of air to supply this 
energy. When the rising 
current fails, the aerodynamically clean machine loses 
little altitude, and the pilot, by a species of flare, so 
maneuvers his machine that he promptly finds the 
rising current which may sustain him or even give 
him greater altitude. And we see that skilled pilots 
on modern gliders seem to be able to sustain them- 


foot power. 


Cycleplane successfully flown at McCook Field, by 
Above: One of the aviation 
routing beacons for night flying 


Georges Barbot, holder of 
the glider duration record, 
flying in a Dewoitine mon- 
oplane of seven horsepower, 
made an official maximum speed of 56 miles per hour: 
furthermore, his plane can reach an altitude of 9500 
feet and travel 600 miles on a gallon of gas. The most 
striking achievement of the motorized glider is the 
crossing of the English Channel by Barbot with a 15- 
horsepower motor installed in the same Dewoitine mono- 
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jane. Carrying only one gallon of gas, Barbot flew 
rom St. Inglevert, France, to Lympne, England, in 61 
minutes, and returned in 44 minutes, winning a prize 
f 25,000 franes for the trip. Flying the same plane 
n the United States, Barbot created a wonderful im- 
pression of maneuverability and economy, but crashed 
n a stormy trip from Long Island to Washington. Per- 
haps difficulty in meeting very gusty air is the one big 
rroblem to be solved in the construction of low-powered 
lunes. But in spite of this inauspicious accident, there 
s no doubt that the low-powered airplane is a very 
romising field of development, that it will be a remark- 
ibly cheap method of transportation and that the “air 
tlivver” will soon be within the reach of every adven- 
urous young man, 

Apart from its value in technical progress, gliding 
s a fascinating sport. <A certain amount of interest 
has been aroused in this latest sport in the United 
States, and amateurs are building and gliding all over 
the country. 

It is also highly interesting to consider how far it is 
possible for amateurs to undertake glider construction 
and operation, and what value such work may have in 
furthering aviation, besides the fun of the game and 
the possibility of winning prizes at a meet. 

It is a well-known fact that radical discoveries and 
achievements have very often come from men not at 
ull deeply versed in science or engineering. The air- 
plane owes its birth to the Wright brothers, who were 
not primarily engineers, although they developed the 
airplane in the most scientific manner possible. It is 
possible that equally gifted, though now unknown ama- 
teurs may seize on the opportunities afforded by glider 
experimentation, and help in the scientific development 
of aircraft by bringing fresh and ingenious minds to 
bear on its problems. 

Before undertaking this stimulating and useful form 
of activity a number of considerations have to be taken 
essential. The 
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Nor is very elaborate shop equipment needed 
by the amateur. The glider can be built in one’s back- 
yard with a few simple tools. Any slightly difficult 
wood or metal work can be readily farmed out to some 
small local machine or wood shop. 

It is in the planning or designing of a glider that an 
amateur constructor must exercise the greatest care, 
if he wishes to build an original craft. While amateurs 
may ultimately develop useful and novel forms, mere 
“freak” machines are doomed to be a disappointment. 
The best gliders are those which utilize in the best pos- 
sible fashion certain very simple laws of aerodynamics. 


needed. 
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in much the same manner as the usual airplane. Ac- 
cording to the inventor, the measured power required 
for flight is less than that which can be developed with 
the propeller operated with the foot pedals. 

Aviation progress of late has been exceptionally rapid 
and quite spectacular, so much so that it has found 
considerable space in the daily press and in daily conver- 
sation, The thrilling flights of Lieut. Russell Maughan, 
the inauguration of coast-to-coast aerial mail, the com- 
pletion and trial flights of the giant helium-filled, Amer- 
ican-built dirigible “Z-R1,” the smashing of records for 
speed, endurance and altitude—these are but a few “ 

the numerous steps for- 





“Bats” and “flying fish” 
and other monstrosities 


never succeeded in making 
but the shortest glides and 
show little or no stability. 

Certain basic require- 
ments must be fulfilled. 
These include light con- 
struction, so that a light 
loading in proportion to the 
wing area may be secured ; 
a high aerodynamic effi- 








ward, which will be deal‘ 
with in a. comprehensive 
manner in an early issue, 


A Delicate Balance 
R. PAUL R. HEYL, of 
the Bureau of Stand- 
ards, has constructed a bal- 
ance so delicate that it will 





weigh three pounds with 
an error of not more than 
one part in a billion. The 





ciency; stability in flight; 
ample control under all 
conditions; and ample 
strength, combined with 
as light construction as is consonant with strength. 
Light loading in proportion to the wing area is im- 
portant because this means ease in get-away, and slow 
and easy landing. For high aerodynamic efficiency, a 
clean, graceful appearance is necessary because this 
means a small gliding angle, less loss of altitude when 
there is no favorable current, and maximum gain of 
altitude when there is a favorable current. Stability 
and correct balance in the glider are as important as 
in the powered airplane, and are achieved by much the 


same methods. A study of the disposition of the center 


Typical low-power airplane in flight. This is the 
R III sport monoplane developed in Germany 


method involves the weigh- 
ing of large crystals. in 
varying positions. 

The balance is of the general type of chemical bal- 
ance used for weighing relatively large quantities, but 
fitted with every latest appliance to avoid error. No 
human hand comes anywhere near the balance when 
it is in use. The crystal to be weighed is first placed 
in the required position in a sort of frame connected 
with a series of rods proceeding from the balance case 
and extending through a brick wall about six feet away. 
It is then weighed to what would be called extreme 
accuracy by the experimenter standing in the balance 
room and putting in the heavier weights by hand. 

The whole balance is then encased in 





into account. A _ suitable terrain is 
National Aeronautic Association in seek- 
ing the ideal terrain, apparently found 


near Oakland, stated its requirements to 


be a long ridge rather than a hill, with 
a total drop of at least 1000 feet, a 


slope of one in four at the top of the 
ridge and one in eight further down, free- 
dom from and obstructions, and 
steady wind velocities of 15 to 20 miles 
an hour. These requirements do not in- 
clude the fact that there must be some 


trees 








movable walls of cork composition about 
two inches thick, leaving just room enough 
for the control rods and for the reflection 
of a beam of light on a mirror, the swings 
of which measure the final balancing. The 
experimenter then leaves the room which 
is closed tightly with a doubk. door and 
left to come to a uniform temperature. 
This takes nearly an hour, after which 
the room does not vary one-tenth of a 








measure of upward current. A glider will 
not stay up indefinitely in any horizontal 
wind however violent, unless there is an 
upward current, at least an intermittent 
upward ¢urrent, as we have shown earlier in the article. 


Piloting the Glider 

While glider piloting is reasonably safe, the amateur 
must not underrate its difficulties. Gliding is in some 
respects more difficult than piloting a powered airplane. 
It is more delicate, more instinctive, less susceptible to 
rules and systematic instruction. If the glider pilot 
wishes to make duration glides, he must take advan- 
tage of every favorable gust, and use aerodynamic prin- 
ciples subconsciously. He must appreciate meteorologi- 
eal conditions and adapt 


Typical glider flown in one of the French gliding meets. 


and substantial construction 


of gravity relative to the wings and the setting of the 
tail relative to the wings are well worth while. Ample 
control surface areas are essential because the glider 
is so susceptible to air gusts, and at the same time the 
effectiveness of the controls is less than in speedy, high- 
powered airplanes. In considering strength, it is true 
that a glider never has to meet the violent loads which 
may come on the powered airplane, but it is much 
lighter so that adequate strength is almost as hard to 
secure as in the airplane proper. Finally, there must 
be an appropriate launeping mechanism, a form of rub- 

ber catapult, or if hauling 





himself instantaneously to 
every variation. Patience 
and long experience are 
necessary to achieve skill. 
It is possible that instru- 
ments may yet be devised 
which will help the glider 
pilot in taking advantage 
of air conditions of every 
kind. But even without in- 
struments, it can be safely 
said that in spite of these 
difficulties, piloting the 
glider is within the reach 
of any young man, physi- 








by a rope is used the rope 
must be automatically re- 
leased when the machine 
leaves the ground. 


An American Cycleplane 
Attempt 
Aerodynamic features em- 
bodied in the cycleplane 
that will have a material 
bearing on the future con- 
struction of smaller air- 
craft are said to have been 
proved with the first suc- 
cessful flight of an Ameri- 








cally sound, with keen per- 
ceptive faculties and a good 
sense of balance. 

Nor is building a glider 
such a terrifying matter. The materials required are 
not expensive. At a recent German meet at Wasser- 
kuppe, one machine built of inexpensive bits of metal 
and wood was transported 20 miles to the meet in a 
push cart, yet put up an excellent and consistent per- 
formance day after day. Small boards of well-seasoned 
wood, a few sheets of thin-gage mild steel, readily 
obtainable from any large hardware house, some few 
special wires and turnbuckles, readily obtainable from 
aircraft supply houses, a few yards of airplane cloth, 
or some thin veneer, are substantially all the materials 





Glenn L. Martin plane designed for use in night 
flights by air mail pilots 


can-made machine. 

The “Scientific Curios- 
ity,” so termed by its in- 
ventor, W. F. Gerhardt, a 
McCook F -id employe and former officer of the Air 
Service, is propelled by a set of pedals similar to those 
used on a bicycle. 3y a chain arrangement, when 
pedalled, the propeller revolves, and in moving forward 
the cycleplane is lifted from the ground. 

A cycleplane of much more stable construction and 
eapable of lengthy flights in the air is promised by the 
inventor as the outgrowth of successful experiments 
with the original model. 

Seven wings give the cycleplane its lift; it has no 
ailerons; its upward flight is governed by the elevator 


Note the trim 


degree from one part to another. It is 
most important that the two arms of the 
balance shall not vary in temperature by 
more than one-thousandth of a degree, as 
this would introduce into the experiment an error of 
one part in several million, which would ruin its value, 
The weighing is then made by the operator sitting out- 
side the brick wall and controlling the final delicate 
weights with the rods projecting through it. 


Villa’s Buried Treasure 
T first blush it would seem that we have no interest 
in Villa’s bars of gold or bags of silver which he 
buried at night on his ranch, and indeed we have not; 
but some of our readers probably will have and we 
shall be asked to recommend the best divining rod and 
the shortest route to Mexico. 

The story of buried money never palls and is never 
diminished in the telling. Indeed, legends of buried 
treasure are better than compound interest, for they 
are compounded every time they are told. From time 
to time expeditions are fitted out to visit the Cocos 
Islands or some other lair of pirate crews of. the long 
ago. Robert Louis Stevenson knew this weakness of 
the human race who desire honestly to find a treasure- 
trove usually left by an essentially dishonest or criminal 
crew, and capitalized it in that rattling good story, 
“Treasure Island.” 

But all this is getting away from the divining rod. 
As far as all our investigations have gone, the searches 
by lay persons for hidden gold and silver with artificial: 
devices have’ all been abortive, and we think that the 
Government is very much of the same opinion, for the 
pamphlet on divining rods, which is among their “best 
sellers,” is eagerly sought for. We do not say that an 
expert geologist may not be helped by electrical devices. 
All those who have them are so very chary of ever let- 
ting one look even at the outside that our attitude is 
still that of a skeptic. So let Villa’s buried treasure lie, 
for no foreigner would ever get out of the country alive 
with the pot of gold at the end of the rainbow, even if 
he found it. That fugitive from justice, Grover Cleve- 
land Bergdoll, is believed to have buried a large sum in 
gold coin somewhere in Maryland. One would think 
that the divining rod adepts would hasten to its exact 
location and dig. 
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Saving a Cathedral 


Restoring Lincoln Cathedral by the 





HIS is the story of the rescue from collapse 

of one of the greatest cathedrals of Great 
the compressed-air 
drill and forced into its 
fissured walls under air pressure. Much 
idmire the architectural beau- 


means of 


grout 


Britain, by 
cement 














as we may 
ties and wonder as the size and majestic dignity of 
the medieval cathedrals, it has to be admitted that in 
many of them the work of these early masons was of 
very rough and inferior character. This is particularly 
the early Norman work of the twelfth and 
The construction during the four- 


true of 
thirteenth centuries. 
teenth, fifteenth and sixteenth centuries was generally 
of a better quality. 

The trouble with the Norman 
massive piers, ten feet to twelve feet in diameter, and 


work was that the 


the walls from six to eight feet in thickness, consisted 


1 


of an interior of rough rubble work set in mortar, with 


1 squared and 


an outer casing of dressed stone wit 
fairly well-fitted joints. In the course of the centuries 
the mortar, which was often of an inferior quality, 
its binding and holding quality ; 


down to the 


deteriorated and lost 
and from the thirteenth century present 
time much of the early work has given unending trouble. 
has been experienced 


1 


Naturally, the principal difficulty 
with the towers, and particularly those at the crossing 
of the nave and transept. Here the 
tower load, of from 3000 to 5000 tons weight, 


super-incumbent 
proved 
too much for the four piers upon which it rested, with 
the result that in many of the cathedrals, both in 
England and France, the piers have crushed or buckled 
and the whole tower has come crashing down upon the 
church below. This happened at Winchester, Chichester, 
and to the first central tower at Lincoln, not to mention 
several others which suffered the same fate. 

Several insecure towers have been saved from col- 
lapse, during the reconstruction work of the last one 
hundred years, only by emergency repairs in which the 
tower above wus held up by a perfect forest of massive 
timber shoring, while liquid cement grout was poured 
into the interior rubble work to bind the mass once 
more, as far as possible, into a solid and unyielding 
support. 

The present article deals with the northwest tower of 
Lincoln Cathedral which, in our illustration, is the one 
to the right showing above the main roof. The lower 
part of the two western towers, to about the level of 
the ridge of the roof, is of Norman construction; as 
will be evident from a study of the round arched 
windows and the plain square buttressing at the cor- 
ners, added in the 
later reconstruction and enlargement of the cathedral. 
This Norman work is characterized by the rudeness of 
construction referred to above. The present dangerous 
condition of the northwest tower, as shown in our 
photographs, is due partly to the nature of the construc- 
tion, and also to the fact that the cathedral was badly 
wrecked by a violent earthquake, which took place in 
the year 1185, and necessitated the rebuilding of the 
Norman Cathedral. 


The upper part of the towers was 
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Westerly towers of Lincoln Cathedral. The right- 
hand tower, it will be seen, leans to the right 


The cracks which were opened by the earthquake in 
the northwest tower, in spite of the continual repair 
work done at various times during the past seven cen- 
turies, have steadily widened, and the tower has settled 
in a northerly direction until the deviation is visible to 
the eye, as will be noticed from our photograph showing 
the westerly towers. The condition of the towers, and 
indeed of many other parts of the cathedral, was so 
serious that a vigorous campaign to secure the $250,000 
needed to save the cathedral was started a few years 
ago, and the present work of thoroughgoing repair was 
undertaken in 1922. 

The walls of the tower are enormously massive, reach- 
ing in one place a thickness of twenty feet; neverthe- 
less, in one wall the cracks have opened to the extent of 
twelve inches. It would be impossible to pull the wall 
back into its original position, and what is now being 
attempted, and very successfully accomplished, is to 
fill up the cracks with grout and thus hold the struc- 
ture from any further distortion or settlement. This 
has been rendered possible by the use of a very efficient 
American tool, the compressed-air drill. With this most 
useful tool holes are drilled many feet into the heart of 
the wall, and liquid grout is forced into the mass of 


masonry, where it follows along every crevice to the 
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by Compressed Air 


Compressed Air Drill and Grouting 


utmost extent of the fracture, filling all the voids an: 
binding the rubble work into one solid and immovabk 
mass. As compared with the old method of drilling by 
hand, the use of compressed-air drills and of pneumatic 
pressure for forcing the grout has cut down the cost 
of these repairs enormously. Indeed, it may be said 
without exaggeration that the compressed-air drill has 
saved this magnificent cathedral, which has been visited 
by thousands of Americans, from destruction. A con 
siderable part of the funds for the work has been con- 
tributed in America; and the Dean and Chapter have 
decided to make the repairs to the large central tower 
at the crossing, which is not visible in our photograph 
entirely with such funds as afte subscribed in the United 
States, and to constitute this work a memorial to Amer 
ican cooperation. Of the total sum of $50,000 required 
for this tower about one-hatf has been subscribed. 


A Photographic Museum 

N Prague there is a wonderful museum devoted to 

buttons and other fastenings for clothing. It was 
founded by a button manufacturer who thought that, 
as his fortune had been derived from these humble 
objects, it would be a graceful thing to found and endow 
a special museum of this nature. The other day we 
were reading a letter in a daily paper which gave an 
excellent idea for a museum, and we think it is wort! 
while to pass it on to our readers. The letter suggested 
that Mr. George Eastman found a museum of photog 
raphy. The idea is fundamentally sound, as it would 
be most appropriate for one who has done so much fo 
photography to go a step further and collect all the 
historical memorials while they can be collected. Of 
course, Mr. Enstman’s profits are legitimate and are his 
own, but he has shown such great generosity in found 
ing cultural schools of music and the silent drama 
that it would not be impertinent, we think, to suggest 
to him that he is the logical person to start such an 
institution, the museum to pair with his great labora- 
tory where so much work in pure science is carried on. 
Of course we have a few exhibits in the National 
Museum of Washington and in the Science Museum in 
London, which are useful as far as they go; but what 
is needed is a real museum containing all possible ex- 
hibits which will elucidate this beautiful art. 


Tests of New Design of Large Hawsers 
b pomnges tests have recently been made at the Bu 

reau of Standards on 21 very large 
hawsers. The purpose of these tests was to determine 
the comparative strength of a new type of construction 
for manila rope as compared with the standard method 
of construction. In the new type the inner yarns of 
the strands are untwisted. The strands are made up 
of several outer layers of twisted yarns binding this 
inner compact of fibers; strands being 
twisted in the usual manner to form the rope. The 
tests showed that in all cases the new type of construc- 
tion increases the strength of the rope. 
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This wide crack is typical of the disruption that was 
taking place in the old Norman Tower 


Even this tower window, 180 feet above ground, was 
falling apart. Note the temporary props 


Cement grout forced at high pressure into holes 
drilled in the masonry solidifies the whole mass 
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Automobiles and Near-Automobiles 
NE of the subjects that is perennially green is that 


of the small automotive vehicle which may be clas- 
ified as an actual car or as a motorcycle, according to 
he individual predilection of the classifier or the state 
of his digestion. There seems to be no end to the num- 
ber of ways in which the automobile and the power bike 
may thus be hybridized. One of the latest and we think 
me of the neatest specimens is illustrated at the upper 
ight corner of the page. Our correspondent caught it 
on the fly in London’s shopping center, where it was 
the cynosure of all eyes. It is more cycle than car, its 
major claim to the latter classification consisting in the 
resence of a seat rather than a saddle. A seat for the 
driver, that is to say, the passenger, if one is carried, 
pparently must trust to the fortunes of war. One 
might ride for a long distance on that smooth platform 
behind the driver, but if the plaints about the condition 
of the London streets are based upon facts, one would 
not probably stick for very long. 

The springing of this vehicle is rather more in the 
direction of the car than in that of the cycle, too, There 
s a long, semi or quarter-elliptic affair of four leaves 
running forward from a point on the frame beside the 
rear wheel, to an anchorage beneath the driver. Starting 
is in traditional motor-bike style, the kick-pedal being 
plainly visible in our view; and steering follows the 
vogue of the handle-bar rather than that of the wheel. 
The attainable speed is given as 40 miles per hour, and 
the gasoline consumption is highly favorable. In this 
country, in fact, this feature alone would stamp the 
machine as a cycle rather than a car, but the Briton is 
quite accustomed to his light car that does anywhere 
up to 50 miles per gallon, and that is 
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at one side and the flywheel at the other; and the 
position of the latter indicates that full advantage has 
been taken of the motor’s unique location to avoid the 
necessity of transmitting the power around a corner 
to the rear axle. The horsepower is given as eight. 
The car was exhibited at the recent French automobile 
show, where it elicited much favorable comment, 


Forests and Fertility 

T is one of the unfortunate results of civilization 

that while it enables men to live in much larger 
numbers on the ground, they can only do so by anni- 
hilating other forms of life. In this way, man has 
ruthlessly destroyed trees to make his house and to 
make way for his flocks, without considering what 
effect their destruction may have on the climate and 
resources of the region he lives in. This point never 
was considered until the increasing ill effects forced 
themselves on man’s notice, by curtailing his means 
of livelihood. It cannot be altogether accidental that 
where mountains and uplands have been denuded of 
the forests which naturally clothed them, the results 
have always been destructive floods in the rainy season 
and shrivelled-up rivers in the dry. 

Most people have noticed that on the hottest day a 
growing leaf is always cold, the reason being that the 
plant has discovered exactly what amount of moisture 
it is necessary to evaporate from its pores to keep its 
temperature down. Humanity does exactly the same 
thing when it is properly acclimatized. In the hottest 
climates, the natives’ skins are normally as cold as a 
snake’s whilst the visitor is streaming with useless per- 
spiration, too profuse to evaporate. The plant has to 


329 

















One of Britain’s latest efforts to combine in a single 
design the advantages of car and cycle 


pasture for the growth of the wool which made Florence 
so rich and famous. At any rate the result ,was dis- 
astrous, The Apennine pastures dried up, the rivers 
rapidly rose in flood and carried more and more gravel 
down to the sea. The harbor of Pisa became choked 
and obliterated, the Pisans ignorantly blaming the 

Genoese for having done it in one of their 





beyond question an automobile. Indeed, 
so largely has he developed this sort of 
conveyance that the good old Tin Lizzie no 
longer qualifies for sporting events that 
are closed to “light cars.” Both in weight 
and in piston displacement, the flivver 
escapes this category in the England of 
today, so that the Briton is far less loath 
than us to recognize as an automobile a 
hybrid of the sort illustrated on this page. 

The one at the lower left is another 
London type. This vehicle makes the 
definite claim to classification as a car, 
the owner and designer referring to it as 
a runabout. It carries a 2'14-horsepower 
engine, and its constructor proudly as- 
serts that it is faster than any motor- 
cycle of similar power. It will be noted 
that he has bolstered his claim to the 
proprietorship of a real car by installing 
running boards and a hand brake; and 
that again the driver rides in the com- 
parative luxury of a regular seat. Indeed, 
he has less the effect of riding astride than 
his compatriot diagonally opposite him on 
the page, and is sufficiently near the road 








raids. Now there ure miles of unhealthy 
marshes between Pisa and the sea, and 
there is no harbor for even a row-boat to 
shelter in, and this is all traceable to the 
ground getting hard and caked in the 
absence of trees.—Abstract from articles 
by Col. H. de H, in “Discovery” (British) 
for May, 1923. 


A New Anesthetic from Sleeping 
Flowers 

S far back as 1908 florists complained 

that carnations when placed in green- 
houses would go to sleep and those which 
had not opened would fail to do so, caus- 
ing great loss in their business. Investi- 
gation proved leaky gas fixtures to be the 
cause. Gas contains four per cent of 
ethylene, and it was shown that one part 
of this gas in 2,000,000 parts of air caused 
already open flowers to close. Other in- 
vestigations showed a similar effect of the 
gas on other plants. This led Dr. Luck- 
hardt and Mr. Carter of the University of 
Chicago, recently to test the gas as an 
anesthetic. The gas was tried first on 
numerous animals, such as frogs, mice, 








to get all the thrills of racing out of a 
very moderate speed. 

The photograph in the center of the 
page is of French origin, and shows a vehicle which is 
plainly enough a regular automobile. It represents an 
effort to shorten the wheel-base for tight driving in the 
congested city. The tiny four-cylinder motor is installed 
at the rear of the car instead of the front. An effort 
is made to balance weight by placing the engine proper 




















Built close to the ground describes this example of 
the London cycle-car 


A light French car with engine at the rear, and shafts parallel to the axles 


absorb water through its roots from the ground, so 
that if it cannot penetrate deep enough to get sufficient 
moisture, it dies. The leaves of a tree are always cool 
and evaporating moisture, and it follows that every 
breeze that blows over them is cooled and moistened, 
which means that the dew-point has been lowered. If 
the wind now encounters a hill-slope, on blowing up it, 
the dew-point, is still further lowered by the chill 
caused, and rain is all the more likely to result. The 
ground also under the tree is shaded from the sun, 
and is therefore cooler and more moist than if it were 
exposed. In addition, when rain falls, it is easily con- 
ducted down the holes made by the roots into the soil, 
and there is not so much left on the surface to run off or 
be lost in evaporation. 

In the other case, when there are no trees, the soil 
gets very hot and dry, and the herbage, having roots 
that do not penetrate so deeply, gets parched. Since 
the ground surface is caked, any rain runs off freely, 
and as the earth bas been baked hot by the sun, there 
is much loss in evaporation. More than this, since 
the quantity of water running off is so much larger, 
its scoring and carrying powers are much greater. The 
result is that a great quantity of stones, earth, humus 
and detritus is always swept off slopes that have been 
deforested, filling up and choking the river-beds, where- 
ever the slopes are too flat to enable the current to 
carry it farther. A good example of this is the port of 
Pisa. 

In the fourteenth and fifteenth centuries the Apen- 
nines became deforested, some say because it was be- 
lieved that the devastating plagues of the Middle Ages 
were caused by trees, or it may have been to get more 


guinea-pigs, rabbits and kittens, that were 
all found to be put to sleep by it without 
any apparent after-effects of a disagreeable sort. The 
anesthetic was finally tried on a dog who went out com- 
pletely in less than five minutes on a mixture of 90 per 
cent ethylene and 10 per cent oxygen. The experimenters 
then tried it on themselves. They describe the effect of 
the gas mixed with oxygen as exhilarating and giving a 
sense of well-being. They became unconscious and then 
subsequently recovered without realization that they 
had been unconscious. Several students then volunteered. 
Complete surgical anesthesia with’ muscular relaxation 
was produced in a few minutes. Subjects had pins 
thrust through their arms, were pinched severely 
enough to leave black and blue areas, and one was 
beaten on the soles of his feet with a Stillson wrench 
without any sensation whatever or memory of discom- 
fort. Recovery was complete in a few minutes. The 
only after-effect was slight weakness and slight nausea. 
In every case the subject ate a full meal within a few 
hours after recovery. It is claimed that the new anes- 
thetic gives loss of sensation long before complete surgi- 
“al anesthesia is established, that it may be maintained 
with complete muscular relaxation, yet without any 
sign of asphyxia, shortness of breath or effect upon the 
blood pressure; and that there is rapid recovery even 
after long administration without evidence of after- 
effects. 

Important as this discovery is to all of us, there is 
nothing definite as yet to indicate its importance to the 
medical world. However, one thing is obvious, and ‘that 
is the relatively insignificant cost of this new anesthetic. 
Furthermore, it is almost universally available, al- 
though its use must be kept in competent hands to avoid 
any possible danger from over-dosage. 
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Left: Dropped through a glass tube upon a hardened steel plate, the ball’s rebound is a measure of its hardness anc 
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Center: Taper-gaging the steel sphere to determine its exact diameter. 


Right Examining the balls with a 20-power microscope, in the search for surface imperfections 


Tests and checks to which high-grade ball bearings are subjected before they leave the factory 


Ball Bearings and How They Are Made 


The Tiny but Perfect Spheres that Keep Down the Friction Toll in Modern Machinery 





HERE was a time, and that not long ago, 
when a lubricating film of some sort was 
the only means of offsetting the clinging or 

between contiguous 





| Pl 


WES 


rie | 
is ; 

pel 

Maree ath 


or less unproductive power to overcome the inertia of 
the “dead load” and to keep the mass in motion, Thanks 
to the development of ball and of roller bearings the 
effect of these physical conditions has been very greatly 


hampering contact 
sliding or revolving surfaces, and, even so, 


there still remained the demand for more 











altered for the better: a lesser effort can achieve more 
than was feasible before the adoption of these beauti- 
fully and accurately fashioned bodies of steel. 

There are no statistics available to tell the whole 
story of America’s annual production and use of these 
anti-frictional parts, but the output is numerically im- 
mense, and the fields of application both wide and 
manifold. They have a place in the get-up of every 
automobile, motor truck and tractor; they are employed 
by the million in electric motors, sewing machines, 
talking machines, typewriters, gyroscopic compasses, 
and an endless variety of other mechanisms; and thou- 
sands of machine tools perform their work at a lower 
cost by reason of their ball or roller bearings. Indeed, 
the list would be well-nigh endless if every service of 
these helpful mediums were recited; and the engineer 
is striving continually to find other ways to utilize them. 
Passing over the roller bearing for the time, we shall 
tell here the story of the 


By Robert G. Skerrett 


ning and adherence to precision are essential in turning 
out upon a commercial scale the rings or races which 
hold th— balls, 

Now let us follow through the various stages of the 
making of ball bearings—starting with the primary raw 
material. Chrome steel is required for these parts; and 
while its composition may vary to a degree, it contains 
generally 1.28 degrees chromium, 1.06 carbon and 
0.5 manganese. The metal, when oil-hardened and tem- 
pered, has a fine silky grain. None of this steel is 
issued for working up until it has been subjected to 
both chemical and physical tests in the plant laboratory ; 
and it is customary to cut from a sample bar a piece 
one and a half diameters long, and crush it cold to two- 
thirds of its original length. The metal is not accept- 
able if it shows any sign of flaw or splitting after this 
trial. 

High-grade balls up to three-eighths inch in diameter 
are frequently machined directly from rod steel, and 
for this purpose a form cutter is employed which turns 
out balls slightly over size. Another method is to 
machine the “wire” into slugs or blanks which then 
pass on to dies which forge them cold into balls having 
a fine fin around their centers. These balls are next 
annealed and then run through knurling machines, each 
equipped with a pair of case-hardened steel plates, be- 
tween which the fins are ground away and the little 
spheres are made ready for rough grinding which trans- 


forms them into perfect spheres, slightly over size. The 
third stage is the heat treatment, and this is alike bot! 
for the balls produced by the form cutter and thos 


manufactured by the dual process of 


which are 
machining and cold forging. 

Balls of three-eighths inch and over are usually forged 
hot by presses equipped with suitable dies, and a suffi- 
cient length of rod or wire is used in each case to make 
a string of from eight to ten spheres at a time. The 
balls so modeled are approximately spherical and are 
bound to one another by a thin strip of metal called a 
“flash.” This is afterward sheared and the separated 
balls are given a rough grinding to remove the flash 
and to shape them into roundness. In some establish- 
ments the practice is to anneal the forged balls in gas- 
fired furnaces before rough grinding. 

The grinding machines, which vary somewhat accord 
ing to the pattern used, consist in the main of two oppo 
sitely rotating horizontal wheels, one which does the 
grinding. The balls are held in an annular V-shaped 
groove cut in the nether wheel or by a similar runway 
formed by two guide rings, interposed between the upper 
and the lower wheels. These wheels are mounted 
slightly off center to one another, and the result, in com 
bination with the action of the V-shaped groove, is to 
cause the balls to revolve continuously in changing 
directions so that every part of their surfaces is ex 
posed to the abrasive action of the carborundum wheel. 

The grinding operation is 





manufacture of its older ba 


brother, the ball bearing 
The use of these bearings 
has become so general and 
they can be purchased so 
readily that the average per 
son looks upon them as a 
comparative commonplace 
and gives little thought to 
how they are made. To him 
a sixteenth of an inch is a 
relatively diminutive meas 
urement, and yet the steel 
balls for bearings are fash- 
ioned to a dimensional pre 
cision of a ten-thousandth of 
an inch. This is essential, 
for if the assembied spheres 
in any bearing were not of 
well-nigh perfect uniformity 
in size the load upon them 
would not be evenly distrib- 
uted, and the bigger mem- 
ber of the group would have 
laid upon it the whole bur- 
den and would probably be 
shattered in consequence. 
And the same technical cun- 











Assembly and inspection department of a well equipped ball-bearing factory 


_- done dry—the dust being 
carried off by a suction at 
tachment; and the average 
machine will treat about a 
hundred one-half inch balls, 
for instance, every twenty 
minutes. 

No small part of the ac- 
ceptability of the ultimately 
finished ball depends upon 
the manner in which it is 
first hardened and then an 
nealed to relieve it of in 
ternal stresses. For this 
purpose the balls are fed 
into gas-fired furnaces— 
often designed to rotate; and 
at uniform intervals groups 
of the balls flow in for treat- 
ment through pipes which 
shield them the while from 
the oxidizing action of the 
atmosphere. After being 
subjected for a_ suitable 
period to a temperature of 
approximately 1470 degrees 
Fahrenheit, the balls are 
automatically discharged 
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from the furnaces and dropped into a bath 
of oil or water—the choice of fluid depend- 
ing upon the size of the balls. The depth 
of the tank is regulated so that the balls 
will be cold by the time they reach the 
bottom, whence they are moved by a me- 
chanical conveyor. The furnaces are con- 
trolled by electric pyrometers, which make 
it possible to hold the temperatures at 
points which experience has proved best 
suited to each size of ball and to the par- 
ticular class of steel used for them. 

After hardening, the balls are tempered 
by being boiled, according to their size, in 
oil or water for several hours. While this 
temperature is relatively low it induces 
physical changes in the steel, “seasons” it, 
and, without affecting the surface hard- 
ness, brings about internal readjustments 
of the metal and puts it in a state to with- 
stand a considerably greater crushing 
stress. When the balls have been annealed, 
they are then freed of any attached scale 
in tumbling barrels within which they are 
agitated in the presence of a mixture of 
potash and grit; and this is succeeded by a 
second barreling operation which, by re- 
course to potash and a fine abrasive, 
finishes the surfaces of the balls to a point 
where they are ready to undergo the hardness test. 
The manner of making this varies. At some factories 
ten balls from every batch are crushed successively to 
destruction in a hydraulic press; and the pressure re- 
quired to do this in each case is indicated by a gage. 
Having passed this test, the balls are now given their 
final finish and polish. 

The finish grinding may be done either by machines 
substantially like the rough grinding machines, save 
that finer grinding wheels are used and the work is 
done in oil, or apparatus may be employed of the 
knurling type, already referred to. The grinding wheel 
is forced against the balls at a pressure of from 400 
to 600 pounds. The final polish is imparted by two 
or three “lapping” operations. For this purpose “stones” 
of fine grade are substituted for the harder cutting 
wheels and then a leather wheel, with a mixture of 
crocus and oil, completes this phase of the process, At 
some plants the balls leave the first lapping machine 
from three to ten thousandths of an inch over size. 
I'rom the second machine they issue one ten-thousandth 
of an inch over size; and from the last machine they 
come substantially exact as to size and of a high finish. 
Glittering as they are, however, there is yet more to be 
done to them before they acquire the perfect polish 
demanded in the commercial article. 

Following the lapping, the balls are tumbled in a 
barrel containing rouge and a quantity of bits of 
leather; and when this has continued for many hours 
the balls are given their final shine in another tumbling 
barrel, charged with a solution of potash, in which they 
remain for a period of from eight to sixteen hours. Care 
has to be taken that this treatment does not go on 
long enough to spoil the color of the balls by imparting 
to them a brownish tinge. The last step involves 
rolling the balls about in a third barrel carrying a 
mixture of leather and sawdust, and this dries and 
leaves them silvery spheres of wonderful smoothness, 
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Apparatus for testing the ball race of the outer ring. 
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Heat-treating furnaces and quenching tanks in which ball bearings are hardened 


While the lapping and tumbling operations are in prog- 
ress, the balls are from time to time very carefully 
gaged. The concluding gaging, however, does not take 
place until about 12 hours after the balls are removed 
from the drying barrel. This allows ample time for 
them to cool down. In the meantime they are visually 
inspected for cracks, flaws, or soft spots. Girls are 
employed for this work, and they show remarkable 
skill in detecting quickly defects which would scarcely 
be caught by the untrained eye even when pointed out. 

The inspection is done in a well-lighted department, 
and each girl, seated at a table, has a shallow tray in 
which is laid a bottom of glass or a sheet of white 
paper, the reflected light in either case serving to 
illumine the underside of the ball so that no imperfec- 
tion can hide in the shadows. Ten or a dozen balls are 
thus examined simultaneously. By tipping the tray 
slightly the balls are induced to roll away from the 
keen-eyed operative, and the least lack of sphericity in 
a ball will cause it to deviate laterally from the straight 
path. Defective balls are picked up by magnets or 
pincers and cast aside, while the remaining ones are 
dropped into a box for gaging. In some plants the 
inspectors wear soft chamois gloves, for the least touch 
of the bare fingers may produce a rust spot. In the 
course of an eight-hour day, a girl expert can examine 
quite 5,000 half-inch balls, for example. 

From the inspection department the balls are sent to 
a gaging room, where the atmosphere is maintained uni- 
formly at a prescribed temperature; and there the balls 
are run through machines which automatically classify 
them into sizes varying by steps of five ten-thousandths 
of an inch. The process consists fundamentally in 
letting the balls roll down between a pair of slightly 
spreading metal guides; and as they travel along the 
tapering slot so formed the balls drop successively 
through openings, corresponding to their diameters, into 
bins or boxes beneath. Over-sized balls are deposited in 








of the balls 
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the lowest and last receptacle. The final 
dimensional test is made by girls who do 
the gaging by pushing the balls through 
rings or perforated plates, which are accu- 
rate within the limits of possible measure: 
ment. The operatives judge by the sense 
of touch, i. e., the ease or reluctance with 
which the balls can be put through the 
prescribed ring or plate, whether the 
spheres are acceptable or not. 

While the guaranteed accuracy of the 
balls is within the margin just cited, there 
are factories which produce these steel 
spheres considerably closer to the stipu- 
lated diametric dimension. For instance, 
the balls are graded into eight sizes inter- 
mediate between the limiting sizes, and the 
difference, therefore, between two such 
successive groups is only one fifty-thou- 
sandth of an inch. All the balls for any 
one bearing are taken from but one of 
these groups, and in this way the spheres 
in a given bearing are as nearly identical 
as it is humanly and mechanically feasible 
to make them. 

No less care is exercised in the manu- 
facture of the races and cages which hold 
the steel balls of a ball bearing. The inner 
and outer rings for the larger bearings are 
machined directly from oil-hardened, drawn-steel tub- 
ing, while the rings for the smaller sizes are cut from 
solid bars of case-hardened steel—the inner ring being 
made from the core removed in machining the outer 
ring. Whether tubing or bars be employed, the mate- 
rial is chrome steel. 

When the rings have been cut and machined to 
within eight or twelve thousandths of an inch of their 
ultimate diameters, the bore is beveled at each end, 
and a groove is turned in the ring for the ball-track. 
With this work done, notches are cut between a side 
and the ball-race so that the balls can later on be in- 
serted. Practice in this respect varies in cifferent 
plants. The rings are now ready to be heated’ in gas- 
fired furnaces and then hardened by dropping. them 
into an oil bath. They are next tempered by boiling 
for a considerable while in water. The tempered rings 
are tested for hardness and physical integrity by being 
dropped edgewise on to a steel anvil. This is called the 
bounce test, the height of drop aud the corresponding 
height of rebound being different for each size of ring. 
The examiner determines by the bell-like sound of the 
dropping ring whether it is perfect or faulty both 
structually and as regards hardness. 

Having passed this test, the rings are ready to be 
ground to their final sizes; and this is done with re- 
markable accuracy. Now comes the still more impor- 
tant step of grinding the ball-track or race, the path of 
which is of a radius only about 3 per cent greater than 
that of the balls which run in it. In order that the 
artisan can do his part to a nicety, his grinding 
machine is frequently equipped with a gage which 
visibly indicates just how the process is progressing. 
When a ring is thus finished, it is subjected to a final 
inspection which is quite thorough. Here, again, ex- 
pert training plays its part, and the qualified inspector, 
merely by employing a scraper, fashioned out of a 
(Continued on page 375) 





Center: Loading a ball bearing by filling the cage and assembling the inner and outer rings. Right: Gage for checking the diameters 


Putting the balls and the races together into the finished bearing 
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fishy odors. 3. 


of cells outside the (yellow) coloring matter. 


1. Uroglena, magnified 150 diameters; this organism causes cod-liver-oil flavor, 2. Asterionella (150 diameters) ; note regularly spaced coloring matter in the arms. 
Appearance of astcrionella after copper sulfate treatment; note destruction of coloring matter, and faint, shell-like appearance. 
This organism is responsible for the familiar cucumber flavor in water. 


This causes geranium and 
4. Synura (150 diameters) ; note faint outlines 


Three types of micro-organisms whose presence in water gives rise to bad odor and flavor 


Keeping Our Water Fit to Drink 


Microscopic Denizens of Our Reservoirs, and the Means Used to Keep Them Under Control 





HE water supply of New York City is im- 
pounded in approximately fifty reser- 
voirs. Many of these are of extremely 
large capacity. Ashokan reservoir alone 
contains 130 billion gallons; Kensico, 30 
billion gallons; Croton Lake 34 billion 

gallons and nine other reservoirs on the Croton water- 
shed range from 3 to 16 billion gallons each. The 

entire Croton watershed with its twelve reservoirs 
and six lakes has a combined storage of 105 billion gal- 
lons. Only one large reservoir, Hempstead Storage, 
exists upon the Long Island watershed. Several dis- 
tribution reservoirs within the city limits are of nearly 

a billion gallons capacity. The mere handling of such 
immense quantities of water presents a serious problem, 
The Department of Water Supply has three labora- 
tories and microscopic examinations are made at all 

Every one of the above reservoirs requires ex- 














three. 
amination on a regular schedule not only at one point, 
but usually at several. Reservoirs with top and bottom 
draft are sampled at top and bottom and the largest 
ond the most important are sampled at several points. 
Last year 4,177 microscopic examinations were made. 

From the standpoint of palatability and of the 
esthetic character of water supply there is no more 
important examination than the microscopical analysis. 
This examination discloses and measures the minute 
animal and plant life that is present in all surface 
waters and in some well waters. Large amounts cause 
an unsightly turbidity and even relatively small quanti- 
ties frequently cause complaint because of a scum pro- 
duced when bath tubs are filled with hot water or of a 
stain left upon the sides of the white porcelain. The 
water of swimming pools, if unfiltered, may be unsightly. 
Industrial enterprises may be affected; for example, 


By Dr. Frank E. Hale 


Chief Chemist, Bureau of Water Supply, New York City 


by the oder by those who are trained in this work. 

Three groups of odors are distinguished: aromatic 
(geranium), caused by diatomaceae; grassy, caused by 
cyanophyceae, and fishy, caused by chlorophyceae, dia- 
tomaceae and protozoa. There are in all 22 species which 
have been known to cause trouble. 

In New York City’s supply, despite the diversity of its 
sources, the only species which have given offense from 
odors or taste have been Asterionella, Tabellaria, Ana- 
baena, Aphanizomenon (with admixtures of Clathro- 
cystis, Microcystis and Coelosphaerium), Uroglena, 
Synura, Dinobryon and Peridinium. 

Asterionella, when present in 500 to 1,000 standard 
units per cubic centimeter, produces a slightly aromatic 
odor. At 1,000 units, rarely less, the odor is distinctly 
similar to that of the geranium. The odor increases in 
intensity with increasing numbers until several thou- 
sand produce a fishy odor. The fishy odor is also pro- 
duced when smaller quantities die. 

Tabellaria, and similarly Asterionella, in very small 
amounts produces an earthy odor (also produced by 
large amounts of Synedra), passing through the aro- 
matic, geranium and fishy stages with about the same 
relative quantities of organisms as Asterionella. At 
times the odor of Tabellaria has suggested illuminating 
gas, no other organisms being present. 

Anabaena and Aphanizomenon, when present in 500 
to 1,000 units, produce a faintly grassy odor like freshly- 
cut grass. With larger numbers the odor becomes pun- 
gent like nasturtium. In large numbers, or when decay- 
ing, the odor is of vile, pigpen, character. 

Uroglena produces an oily, ffShy taste and odor, first 
noticeable in probably 500 to 1,000 units. In larger 
quantities it is very disagreeable, the flavor being that 
of cod liver oil. 


Synura may cause trouble apparently in any amount, 
judging from the recent experience, at least as little as 
50 units. The taste is variously described as cucumber, 
muskmelon, fishy, ete. It leaves a bitter after-taste. 
The after-taste is noted when the undestroyed organ- 
isms are in the drinking supply and in such case there 
is but very slight first-taste. Water containing the dead 
organisms has an immediate first-taste and practically 
no after-taste. 

Microscopic organisms apparently do not affect the 
health. Possibly the taste and odor at times produce 
nausea or distaste for food. It would take 12,000 units 
of Asterionella per cub‘'c centimeter to add a milligram 
of solid matter to a giass of water, hence the practical 
impossibility of any chemical effect upon the body. 

The first method of control is to shut off the trouble- 
some reservoir and allow it to stand if possible. In three 
weeks to three months the trouble will usually disap- 
pear. This method cannot be employed with certain of 
the distribution reservoirs, as they are not equipped 
with a bypass. The second method is to shift draft from 
one portion of a reservoir to another if possible, as for 
instance, from the east basin to the west basin at Asho- 
kan reservoir. The third method is to shift draft from 
one depth to another. Since 1912, draft at 75 feet 
depth at Croton Lake has reduced the organisms reach- 
ing the city by 75 per cent. Certain forms, particularly 
the Cyanophyceae, tend to float in the upper water. 
Probably due to temperature and light, the diatoms and 
protozoa may at times predominate in the upper water. 

Both the Ashokan and the Kensico aerators have 
been employed to help remove the taste and odor-pro- 
ducing oils from microscopic organisms. The odor to 
leeward of the spray is obvious when growths are prev- 
alent. Certain delicate organisms are partially dis- 

integrated, Uroglena, Synura, Dinobryon, 





the staining of clothes in laundries and 
interference with the manufacture of cor- 
rect colors by dye manufacturers and with 
the dyeing of goods by the dyers. Photog- 
raphy may also be influenced. The pres- 
ence of certain types of microscopic or- 
ganisms frequently serves to identify the 
source of a water. The contamination of 
a well supply by surface water may be 
indicated by the presence of microscopic 
organisms. 

By far the most important reason for 
determining microscopic organisms is their 
connection with disagreeable tastes and 
odors in water supply. Those so-called 
littoral growths, which are attached to 
the banks or bottoms of reservoirs, and 
which attract the quickest attention, are 
not concerned as a rule. The trouble is 
caused by minute floating forms, which 
manufacture essential oils or perfumes like 
those of flowers. Exceedingly minute 
amounts produce pleasant aromatic gera- 
nium or grassy odors which become fishy, 








Anabaena and Asterionella. It is not the 
air but the splashing and jolting that pro- 
duces the effect. 

In the recent trouble with Synura in 
New York City’s supply and previous ex- 
perience with Tabellaria, it has been 
learned that chlorine partially kills certain 
microscopic organisms and sets free the 
tasteful oils; also, by large scale tests on 
the watershed, that increased dosage with 
chlorine will destroy the taste and odor 
in amounts of chlorine not too high for 
the excess to disappear within a reason- 
able time, thus not producing taste of 
chlorine in the water of the service taps. 

The method of widest application in 
the destruction of microscopic organisms 
is that of Moore and Kellerman, the appli- 
eation of copper sulfate in dosage rang- 
ing from 0.05 to 1.00 parts per million 
by weight according to the particular spe- 
cies. The effect of treatment of micro- 
scopie organisms by copper sulfate is 
shown by an immediate intensification of 








oily, pungent or vile in larger amounts or 
upon decay of the plant growths. Particu- 
lar species may frequently be identified 


Chlorination plant at the Kensico reservoir of the New York water-supply 


system 


distinctive odors, by reduction of the num- 
(Continued on page 375) 
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gives a maximum air current of 240 





A Midget Wind Tunnel That 
Works Like a Giant 


Y the utilization and adaptation 

of compressed air for the testing 
of airplane models in a special wind 
tunnel erected expressly for that pur- 
pose, the National Advisory Commit- 
tee for Aeronautics—one of the out- 
standing organizations of its charac- 
ter in existence—is performing some 
very remarkable work at its Langley 
Field, Virginia, laboratories where a 
midget experimental chamber of un- 
usually small dimensions is now in 
active use. 

The theory of the usefulness of 
this particular type of tunnel, the 
first of its kind harnessed for re- 
search investigations in this country, 
is based upon the fact that at con- 











feet per second. The electrically- 
driven air fan alone is about 20 feet 
in diameter. 


Line Radio Communication 
PUBLICATION giving an intro- 
duction to the subject of line 

radio communication has_ recently 
been prepared under the direction of 
the Chief Signal Officer of the Army 
with the cooperation of the Bureau of 
Standards This pamphlet gives an 
explanation of how messages are car- 
ried to distant points by radio fre- 
quency currents directed over or- 
dinary telephone lines or power wires. 
The fundamental principles of radio 
and its relation to line radio telegra- 
phy and telephony are discussed. This 








stant temperature, the density of the 
air increases in proportion to the ab- 
solute pressure. This simply means 
that a model of a wind tunnel onetwentieth full size 
where the pressure is maintained at 20 atmospheres 
provides conditions the same as those that occur where 
an airplane flies under natural conditions at the same 
speed as that used in the model tests. This system of 
testing eliminates all scale corrections and is produc- 
tive of accurate results as reliable as though a full 
sized model were being used. The novel tunnel was 
originated and designed by Dr. Max M. Munk, while 
the mechanical equipments were de- 


Compressed-air wind-tunnel at Langley Field, showing observation platform and air 


compressor 


When operating at its greatest density, the new 
Langley Field air tunnel is equivalent in scale to a 
tunnel 100 feet in diameter running at 60 miles an hour. 
The tank can be inflated to 20 atmospheres in one and 
one-half hours by means of the two compressors. A pri- 
mary compressor driven by a 260-horsepower motor is 
used to provide pressure conditions that range from one 
to eight atmospheres. If greater pressure is desired, ¢ 
secondary or booster compressor is also yoked for serv- 


pamphlet, Signal Corps Radio Com- 
munication Pamphlet No. 41, entitled 
“Introduction in Line Radio Commu- 
nication,” can be obtained from the Superintendent of 
Documents, Government Printing Office, Washington, 
D. C., at 10 cents per copy. 


A 29-Ton Portable Riveter 
N connection with the Niagara Falls power develop- 
I ment, the problem arose of constructing the spiral 
shell for the 70,000-horsepower turbine, together with 
the penstock. The size of this assembly is extraor- 
dinary; and since it must hold water 
without leakage under a _ pulsating 





signed by D. L. Bacon. 

The tunnel proper is five feet in 
diameter at the experimental cham- 
ber and is enclosed in a cylindrical 
tank with hemispherical ends. The 
walls are hollow, providing an annu- 
lar dead air space in which the 
balance mechanism is installed. The 
steel tank is strong enough to with- 
stand an internal pressure of 20 at- 
mospheres, while it is large enough to 
provide a return path for the air 
stream between the walls of the tun- 
nel and the tank. A balance of novel 
construction is arranged for electri- 
eal control either by hand-operated 





| pressure of about 110 pounds per 
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| square inch, the riveting of the plates 

must be of boiler quality. Owing to 
the size and weight of the volute and 
penstock, a portable riveter is re- 
quired; while the large rivets and 
plates call for one of high tonnage 
and long reach. 

These demands have been met by 
the design and construction of the 
huge machine illustrated on our cover 
Def testen this month. The total portable weight 
of this riveter is 57,750 pounds, as 
against 25,000 pounds for its largest 
portable predecessor. The frame is a 
single steel casting weighing 33,000 


_ Door, 96° 942° 








switch or automatically from outside 





pounds; the additional weight resides 





the tank. These manipulations of the 
switch attach or release heavy bal- 
ancing weights by means of special 
cams or else they move lighter weights along the bal- 
ance arms. The airplane model is attached to the 
balance by means of wires, there being three balance 
arms for measuring the lift, drag and pitching mo- 
ments of the machine. Observations are taken through 
glass holes in the shell of the tank. The tank is 
inflated by two electrically-driven air compressors, 
The steel tonk mounted on a concrete foundation 
and partially surrounded by a working platform is 35 
feet long, 15 feet in diameter and weighs 


Vertical longitudinal section of Langley Field’s midget wind-tunnel 


ice, it being driven by a 150-horsepower induction motor. 
The information obtained from the wind tunnel tests 
that are made at Langley Field can be directly applied 
by the designers at the drawing boards who are working 
on new types of airplane models. 

It is interesting to contrast this diminutive air tun- 
nel with the huge French wind tunnel described in 
our August, 1923, issue. The French air tunnel has a 
wind tunnel 10 feet in diameter, and a fan which 


in the spindle and the riveting mech- 
anism. 

The supporting mechanism is so designed that, when 
revolving the frame on the spindle or tilting it upward 
or downward from the horizontal, the center of gravity 
of the entire assembly hanging upon the crane hook is 
neither raised nor lowered. The suspension beam (at 
top), the two vertical links, the spindle housing and the 
spindle form a parallelogram with overhung support at 
the crane hook, directly above the center of gravity 
of the entire machine. Thus the friction of the bear- 
ings and the inertia alone have to be over- 





83 tons. An observer who is stationed on 
the platform makes settings and readings 
by looking into the tank through the small 
peep holes. The cast steel door that pro- 
vides access to the curious tank chamber 
is at one end while the drive shaft for 
turning the propeller passes through the 
shell at the opposite end. The tunnel 
proper is made of wood, cylindrical at the 
experimental chamber with conical ap- 
proach and exit sections supported within 
the tank by a structural steel frame. 
Trumpet shaped deflectors made of sheet 
metal are fitted into the tank at either 
end to assist in maintaining a smooth flow 
of air from the inner to the outer channel 
and vice versa. 

Circulation of the air is effected by a 
two-blade propeller seven feet in diameter 
located in the outer end of the exit cone 
and driven at a speed of 900 revolutions a 
minute. A 250-horsepower motor mounted 
on a separate base at the end of the tank 
drives the propeller through a flexible 
coupling. This drive shaft is made tight 
against air leakage where it passes 
through the head of the tank by a loosely 
packed gland through which oil is circu- 
lated. This oil flows by gravity from a 








come in shifting the riveting jaws from 
one point on the work to another; and two 
motors of two horsepower each are actu- 
ally sufficient for the job! The tilting 
motion is limited to 30 degrees below the 
horizontal, but the rotation can be carried 
through the complete circle. 


Wired Wireless Broadcasting 

HERE was recently given the first 

demonstration of commercial wired 
wireless broadcasting, as applied to elec- 
tric light wires on Staten Island, New 
York City. The studio is not unlike the 
usual radio studio. The output, instead 
of going to an aerial and ground connec- 
tion, is delivered to the electric wires pass- 
ing by the studio. 

The wired wireless broadcasting com- 
pany is planning an 18-hour daily program. 
Electric light users can subscribe for the 
service, in which case they are furnished 
with a compact receiving set which is 
attached to any electric light socket or 
outlet by means of the conventional plug. 
The lowest subscription rate provides for 
a crystal set and head-phones, while the 
highest rate provides for a loud-speaker 
set. If the Staten Island installation 
works out successfully, both technically 








special oil reservoir maintained at tank 
pressure and is returned after use to the 
reservoir by a special motor-driven pump. 


The world’s largest portable riveter, whose design was necessitated by the 


turbine job for the Niagara power development 


and commercially, the idea will eventually 
be extended to other electric light systems. 
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Shifting Speeds With An Oil Pump 


Some Details of a New British Variable-Speed Gear Without Gear-Wheels 





LTHOUGH this system of what may be 
termed “gearless gearing’ has been in use 
for some years for such purposes as ele- 
guns and for the steering 
application for other 
At present, 
however, experiments are being conducted in England 
If these 
experiments are successful the outcome will be a revo- 
The subject is there- 


vating naval 


gear of ships, its 














purposes has been restricted. 
with a view to its application to automobiles, 


lution in the design of road vehicles. 
fore of such great and direct interest to all car owners 
that we shall endeavor to treat it in as untechnical a 
manner as possible for the benefit of those who are not 
engineers. 

Supposing we have 
ball-bearing bicycle-wheel is mounted. 
horizontal there is no tendency for it to rotate, 
we tilt the assembly to a sufficient angle the mere weight 


a vertical pin or hub on which a 
If the wheel is 
but ‘ 


of the tire valve will be sufficient to move the wheel 
round until at last it will stop with the valve at the 
bottom of the slope. Now that there is no 
valve and that the wheel is perfectly balanced: if we 
then place a weight near the top of the slope, or impart 
a purely vertical pressure, the wheel will move round. 
More generally, if a imparted at right 
angles to the plane of a balanced wheel or disk in any 
position, no movement takes place, but if we impart 
the pressure at an angle to its plane and if friction be 
eliminated or reduced sufficiently, we cause it to rotate. 
The gear that utilizes this principle 


suppose 


pressure be 
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to what is known as a “socket ring” by connecting rods 
with cup and ball connections so as to allow of a certain 
amount of play, the necessity for which will be seen 
later. The pistons are hollow, and as the system is 
charged with oil constantly circulating under high pres- 
sure, the spherical bearings are always well lubricated. 
The socket ring is secured on the driving shaft by means 
universal joint, so that as the shaft rotates the 
The socket ring bears upon 
a set of circumferential rollers within a cup-shaped 
housing, the end thrust being taken by a separate set 
of conical thrust rollers. The housing is mounted inside 
the pump casing on a pair of trunnions, a vertical shaft 
and worm enabling the housing (and with it the socket 
ring) to be tilted to an angle of about one in two and 
one-half on either side of a plane normal to the shaft. 

Between the pump and motor barrels is a gunmetal 
valve plate with a pair of curved ports right through 
it. The center of this valve plate is bored and bushed 
to receive two sets of roller bearings on the ends of the 
pump and hole drilled through the 
valve plate enables oil to pass from the outer pump 
casing to the outer motor casing and vice versa, thus 


of a 
socket ring rotates with it. 


motor shafts. <A 


maintaining an equal supply of oil in each. 

When charging the system, oil is admitted to the 
casings from a reservoir and the pump is run for a 
short time. Any then released by 
means of air plugs which are replaced. The reservoir 
is then replenished, the pump is run again and any re- 


imprisoned air is 
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. 
inclined ring 
causes it to ro- 
tate. Thus the 
oil constantly 
circulates _be- 
tween the pump 
and motor under 
hydraulic pres- 
sure and 
as the working 
fluid. Thegreater 
the tilt of the 
pump socket 
ring, the more rapid the flow of oil 
rapidly the motor shaft rotates. 

In a set of gear tested by the writer an electric 
motor was coupled to the pump shaft and run at a 
thousand revolutions a minute. The pump socket ring 
was then sligntly tilted and the motor shaft ran at 
one revolution a minute. From that, by increasing the 
tilt, the motor shaft was speeded up to a thousand. 
The socket ring was then tilted in the other direction, 
the speed of the motor shaft gradually slackened down 
to zero, and the same procedure was gone through with 
in reverse, 

An efficiency of 85 per cent is obtained at full-speed 
transmission. This efficiency drops slightly down to 
half speed, and then more rapidly at lower speeds. 

It will be clear from what has been said that, if we 
couple the pump shaft to an engine shaft, 
und the motor shaft to any other shaft 


serves 














The valve plate between the pump 
and motor units 


and the more 





comprises essentially two units. One of 
these consists of a special design of multi- 
cylinder pump for pumping oil. The other 
consists of one or more motors driven by 
oil delivered under pressure by the pump. 
The pump and motor may be placed at 
any convenient distance (within reason- 
able limits) from each other and at any 
angle or different height, and the two 
connected by a pair of pipes for the flow 
and return of oil. Alternatively the motor 
casing may be bolted direct to that of the 
pump casing so as to constitute a double 








to be driven, the variable speed gear pro- 
vides a neutral position and also enables 
any desired speed in either direction, from 
zero to medium speed, to be maintained, 
according to the load. It has already been 
explained that the pump and motor units 
may be placed in any convenient position 
and connected by a pair of oil pipes that 
virtually take the place of shafting. It 
is obvious then that the gear is eminently 
suitable for use with alternating electric 
motors for which elaborate means have to 








unit, with the driving and the driven shaft 
in alinement. The only difference is that 
in cases where the two units are separ- 
ated, there is a valve plate on one end of each, to which 
the ends of the two oil pipes are coupled. We describe 
the direct-connected type. 

The pump is housed in an oil-tight 
prises a thick solid cylinder called the “barrel” in which 
nine holes are bored concentrically so that it looks 
something like a large revolver barrel. The holes are 
not bored right through the barrel, but from the dead 
end of each a smaller hole is bored connecting the bigger 
holes with oval-shaped ports in the other end of the 
The barrel itself is keyed on the driving shaft 
of pisfons works in the 
coupled 


The gear 


ease and com- 


barrel. 
and rotates with it A set 
eylindrical barrel holes and these pistons are 


with the outer casing removed, showing pump and motor complete 


maining air is released by air valves on the valve plate. 
The gear is then ready for work. 

Let us now suppose the parts to be assembled within 
the casing, that the system is full of oil, that the pump 
shaft is coupled to a suitable prime mover such as an 
electric motor or an engine, and the oil-motor shaft 
to another shaft that has to be driven. It is important 
to remember that the pump and motor shafts are in no 
way connected, but are free to rotate at different speeds. 
If the pump socket ring be first adjusted by the worm 
so that it lies in a plane at right angles to the axis of 
the shaft, and the engine be then started and run at 
full speed, the socket ring and pump will merely rotate 
without any pumping actions 
taking place and consequently 














without affecting the motor at 
that the motor shaft 
will remain stationary. But 
if we gradually tilt the pump 
socket ring in either direction 
it will be forced to rotate in 
the plane in which it lies by 
the housing containing it, the 
universal joints permitting of 
this. Consequently it will 
cause the pistons to move in 
and out of the barrel cylin- 
that during half a 
revolution oil will be pumped 
out of the cylinders, and dur- 
ing the other half revolution 
oil will be sucked into the 
same cylinders. The oil must 
necessarily through the 
valve plate ports to the motor, 
on the pistons of which it will 
produce a corresponding move- 
ment. But the motor socket 
ring being permanently set at 
an angle, when the pistons are 


all, so 


ders, so 


pass 








Application of the gear to an electrically-driven capstan 


forced out the pressure on the 


be provided to enable them gradually to 
take up the load. Again, it should often 
obviate the necessity for the totally en- 
closed type of electric motor, certain 
cases by the fact that motors have to be coupled up 
to the machines they drive. With the variable speed 
gear the electric motor and pump can be placed in any 
convenient position and the oil motor in any exposed 
position desired. 

Another of its uses is as a hydraulic pump. A suction 
pipe from a reservoir to the pump unit would keep it 
supplied and enable it to be used as a variable speed 
pump for hydraulic work generally, its output being 
automatically controlled if required. 

But of all uses, its application to automobiles appeals 
to one most. Let us consider why. Firstly on an ordi- 
nary motor car we have the clutch—at best a crude 
apparatus. Secondly there is the gear box, with its 
arbitrary steps in speed, that requires skill and prac- 
tice to manipulate properly and without nerve-racking 
noises as when the gears refuse to mesh under the 
hands of a beginner or an unskilful person. Thirdly 
there is the cardan shaft and a number of universal 
joints requiring frequent attention. Fourthly there is the 
eardan-shaft brake with its attendant levers. Finally 
there is the back-axle gearing and differential. What 
can be said of a device that will eliminate all the above- 
mentioned objectionable features in automobiles? For 
that is what their experiments lead the makers confi- 


necessitated in 


dently to anticipate. 

A pump unit will be coupled direct to the rear end 
of the engine shaft, a pair of motor units will be placed 
in alinement at 
the back axle, 
with oil pipes 





between them 
and the pump 
unit, and each 


oil- motor will 
drive its own 
wheel shaft. In- 
stead of differ- 
(Continued on 
page 376) 











The socket ring of the new gear 
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This computer is shown in the illustra- 





Clever Contrivances of the 
Garage Man 


LL specialized trades in which the 

machinist figures at all present scope 
for the inventor to provide special tools and 
fixtures for doing very special jobs in a 
fraction of the time that would be required 
were these tasks to be performed on stand- 
ard lathes, drills, or other apparatus. In no 
other line has this tendency gone further 
than in automotive construction and repair 
work, and in no other are the devices of the 
sort suggested in wider or more general use. 
That the factory would have gone in rather 
heavily for this sort of thing is far from 
surprising; but that the garage repair-shop 
can and does afford such a variety of special 
equipment would be a surprise to one who 
had not clearly visualized the enormous 
saving in cost which enables a machine to 
pay for itself despite that it is used but 
once or twice a day. 

A San Francisco garage was invaded by 
the ScreNTiIric AMERICAN’ correspondent 
some time ago, and at least three machines 
found which earned the attention of the 








tion. It consists of two scaled, rotating dials, 
read by a radial hair-line engraved under 
the lockable arm. The computer is five 
inches in diameter, while the inner dial is 
four inches, so that contact scales are 1214 
inches long, like upper scales of a 25-inch 
straight rule. The outer and inner dials 
of the computer are analogous to the upper 
and lower movements of an _ engineer's 
transit; a thumb-lock, as on a transit, con- 
trols the outer dial; while a special desk- 
clamp serves, like a tripod for the transit 
or compass, to increase accuracy and con- 
venience, and to permit one-hand operation, 
leaving other hand free for writing down 
results. Double readings, answer and 
proof, like the double verniers on a transit, 
eliminate mistakes and errors, instrumental 
and personal. The dials are graduated 
directly on heavy metal, fine as a transit, 
but in purple color easy to read and soft 
to the eye. Made wholly of metal, the 
computer is unaffected by heat, cold, 
dampness. 

The magnifier, adjustable in -focus, ra- 
dius and direction, makes readings appear 
larger than ordinary typewriting, increas- 








reportorial pen and the reportorial camera. 
The first member of the group below is a 
stand for testing and adjusting differentials. 
This clever outfit is so arranged that it 
gives information about the differential which, in its 
absence, could be got only by repeated road trials of 
the car, with dismounting and readjustment of the 
rear end between every two trips. At the right is 
seen the variable-speed motor that drives the differen- 
tial undergoing test. At the extreme lower left is seen 
the foot-lever for the prony brake which applies a 
retarding force to one side of the differential, and 
enables the operator to watch the complicated gearing 
in action. Not alone in working economies, but in the 
absolute satisfaction with which differential adjust- 
ments may be made, this assembly is of extraordinary 
value. 

Every owner has, at one time or another, had electric 
trouble of a nature requiring the testing out of one or 
more of the circuits on his car. Sometimes this has 
entailed an actual dismounting of portions of the car 
and carrying of them indoors to the testing apparatus; 
at the best it has involved a good deal of inconvenience 
in bringing the testing apparatus to the car. Here we 
have the better way. A battery is mounted in a 
wheeled box (the wheels may be just made out, where 
they peep from under the edge). In addition to the 
wheels, the box carries on its under side a cradle making 
it easy to set it down on the framework of the car, or 
anywhere else for that matter. The lead wires of the 
battery actually serve as “reins”; the mechanic drags 
the battery about by them, and in a jiffy he has it right 
at the spot where its aid is required to learn the 
electrical condition of the car. 

The third view shows the portable tool racks which 
follow out more or less the same idea as does the 
portable battery. Each of these stands has three racks, 
enabling it to carry practically all the hand tools likely 
to be required on any repair job. They wheel about 


This circular computer is presented as an improvement upon 


conventional slide-rule 


from place to place, so that the busy mechanic always 
has his tool kit at his elbow, and is able to dispense 
with repeated trips to the other side of the building 
to get them. 

The same garage has a clever way of testing head- 
lights for conformity with the law—which must be 
more strictly enforced in California than it is in the 
average eastern state, if any necessity is ever felt for 
checking up a car’s compliance with it. On one end 
of the building have been painted a series of vertical 
and horizontal lines, with two dots. The vertical line 
is in the correct position for centering the automobile 
whose lights are under examination. The two dots 
are then in such place as to correspond to the exact 
centers of the lamps. The line on the floor marks the 
distance from the wall which the lamps should be for 
the test, and the horizontal mark on the wall indicates 
the dead-line above which no light from the lamp should 
fall. This is sufficiently clear without a photograph; 
and equally clear it is, that with the lines properly 
arranged the assurance may be had that any lamp 
meeting the above conditions meets the state law, 


A Circular Slide-Rule 

LL technical calculations require answers to an 

accuracy consistent with the data: 2, 3, 4, or in 
very fine work, 5 significant places. For this purpose 
the graphic-log method is by far the best. But the 
shrinkage and warpage of the ordinary wood-celluloid 
slide-rule, make it unreliable, while its seales require 
months to master. A new, all-metal, circular computer 
that utilizes the logarithmic principle, but is built like 
a transit or compass, and convertible for desk or pocket, 
has been recently perfected by Louis Ross, a civil 
engineer and ingenious inventor of San Francisco. 


ing accuracy of interpolations. When direct, 
less precise readings are desired, a touch 
of the finger turns the magnifier aside; and 
it is instantly detachable for separate use. The use of 
either magnifier or desk-clamp is optional, both are in- 
stantly detachable. The loose-leaf leather case, supplied 
with standards 3% x 6%4 sheets, in a variety of rulings 
and forms, folds to 5x7, so as to fit coat, breast or 
back pockets. 

The key for operation is given on the arm, in plain 
sight of user. When any problem is set under the hair- 
line of the arm, a long arrow automatically points to 
the answer, while a short arrow shows the proof. If 
the problem involves three items, two knowns are set 
opposite each other, and opposite the third known the 
answer appears. Repeat numbers, or “constants,” can 
be locked, so that they will not shift accidentally—a 
great convenience in heavy, tabular work. Trigono- 
metric, logarithmic and exponential problems are solved 
just like plain numbers, by using the special scales as 
labelled on the arm, for that purpose. 


the 


Stave Trade in Foreign Countries 

OR the benefit of American cooperage exporters, the 

Lumber Division has just issued the publication 
“Stave Trade in Foreign Countries.” This is a com- 
pilation of reports from American consuls and repre- 
sentatives of the Department of Commerce in various 
foreign countries. Being replies to a questionnaire sent 
out by the division, these reports cover the importation, 
domestic manufacture, specifications, and uses of coop- 
erage, as well as indicate how the import trade is 
handled. In addition, statistics on the cooperage ex- 
ports of the United States and imports and exports of 
other countries were prepared by the division. Statis- 
tics on United States exports for 1922, which were 
only recently available, have been added as an appendix. 
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Left: Stand and motor for giving the differential a test which otherwise would have to be made on the road. 
Right: Insurance against time lost in going for tools 


tests of the car. 


Center: Battery arranged for maximum ease of portability in connection with electrical 


Some of the ingenious special fixtures with which the labor item is cut in the up-to-date garage 
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will be 


VERYONE who has 
subject have re 


on an enormous seale; but it news to 








many of them that the annual catch is over 

2,600,000,000 pounds of fish Analyzing the 
distribution of catch in millions of pounds, we find that 
the Middle Atlantic states stand far in the lead with a 
total catch of 864,000,000 pounds; followed by the New 
England states with 467,000,000; South Atlantic states, 
333,000,000; Alaska, 312,000,000; Pacific coast states, 
286,000,000; the Mississippi River division, 148,000,000; 
the Gulf states, 131,000,000; the Great Lakes with 


and Lake of the Woods and Rainy Lake with 


over 2,000,000 pounds of fish. 


104,000,000 


An enumeration of the multitudinous craft and the 
diversified gear which are used in recovering this rich 
store of food from our seas, lakes and rivers would make 
a story in itself, and we must be content, just now, to 
state that the total tonnage of fishing vessels reaches 


the large figure of 69,555 tons; the total number of men 


employed is 200,000, and the cost of the equipment is 
$184,121,711. -Our artist has endeavored to present this 
figure in concrete form by the accompanying picture, show- 
ing the 55,000-ton “Leviathan” with a typical Gloucester 


fisherman of nearly 70,000-tons displacement drawn in as 
a background. 

If you 
eatch of 


landed as quickly 


what 
would probably 


the citizen becomes of this 
fish, he tell that it is 


as possible, brought with all speed to the 


ask average 


great you 





table, and eaten as fresh fish; but he would be altogether 
wrong, as a singl ance at the accompanying drawing 
will show As a matter of fact, just one-third of the 


total catch consists of fish known as the menhaden, which 


is so full of oil and of such a flavor as to be unsuitable 
for the table. It is eaten only in certain locations, and 
then only by the poorer people who cannot afford to pay 
for fish of a better quality. The meuhaden is not caught 


on the Pacific coast; but it is found in supreme abundance 
off the Atlantic coast where the total according to 
the latest figures, 880,543,339 pounds. fish 
travel largely in by seining and 


eatch, 
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in traps. taken to various plants scattered 
along the where they are cut up and the oil ex- 
tracted, the residue being dried and ground te form :the 
fertilizer of 


They 


coast, 


are 


commerce, 

The known of the eatable fishes is shown on the 
accompanying engraving, in which the total catch in 
pounds and its total value is shown upon each specimen. 
the halibut, cod and the weak fish; 
canned fishes shown are the salmon, sardines 
tuna fish. Our artist the lobster, 
the and the oyster. The whole story relative to 
amount and values is so clearly presented as to need 
no other comment, further than to point to the enormous 
dimensions to which the canned salmon industry has 
grown, with its total canning of 161,643,360 pounds 
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valued at $26,761,000. 

We have spoken of the freezing of fish for food, 
and this is one of our rapidly expanding and vital 
We must inevitably greatly amplify this 
yusiness if we make the most of nature’s 
well-nigh inexhaustible supply. The finny 
tures rich in nitrogen, which is essential to a 
well-balanced diet and, therefore, to our bodily 
fitness. 

Our fishing fleets, as we have noted, have taken from 
our waters in the course of a year over 2,600,000,000 
pounds of fish. Goodly measures of certain species 
are canned, smoked, salted or otherwise preserved ; 
but the largest part of and 
consumed promptly, while a lesser but very impor- 
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tant percentage is put away in cold storage where 











it is held for months. According to the latest 
statistics available, there were frozen in the 
United States in 1920, fully 85,524,366 pounds of 


fish, with halibut, herring and whiting heading the 
list of some forty-odd varieties. 

As most of us aware, 
provided plenty of ice at moderate 
they can be sent afar from shipping points and arrive 
unharmed and palatable if the weather is favorable. This 
has been done even in the summer time, when special pre- 
cautions were taken; and fish have in this way been dis- 


are fish can be packed in ice, 


cost is at hand, and 
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Fahrenheit, and this, in itself, does not suffice to pre 
them for long in a prime condition. Consequently, fh 
ing is employed instead; and there are more than a 
dred establishments in the United States now e1 
this business, which does much towards lessening thedity. Ther 
of living. e if the fre 








The annual catch of the leading varieties of fish in the United States. The totalf,000,000 pou 
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iff”t may not be generally known that fish, when fresh 
rocspm the water and promptly frozen, may be carried in 
fomrigerator cars anywhere within the length and breadth 


our land. The best proof of this is that all but 10 per 
tof the fresh halibut consumed by us originates off the 
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and less desirable, judged by the standards of strictly 
fresh fish. 

The process of freezing fish is an adaptation of artificial 
refrigeration designed to preserve an extremely perishable 
foodstuff, commonly taken from the waters in mild or 
warm weather, so that it may be at our disposal in the 
winter months especially, when fishermen cannot venture 
forth upon the stormy seas. It is also intended to permit 
the fisherman to reap a harvest when “the run is on,” and 
to make it feasible during the days of plenty, to store 


away some of the abundance for consumption out of 
seuson, 
As a rule, the frozen stock is carried in cold storage 


from six to twelve months, the greatest volume being dis- 
posed of within from six to eight months after 
freezing. However, the longest of these periods is 





relatively short when compared with certain tests 
conducted by the Federal authorities, which proved 
that frozen fish could be held for 27 months. At 
the end of that time, elaborate analyses of the fish 
failed to show that any changes had taken place 
which would render them at all unsuitable for 
food, or to indicate any important differences in 
chemical composition between these fish and fresh 
fish or fish stored for shorter intervals. As soon 
as a catch reaches the plant, the fish are washed 
with cold, running water to free them of dirt and 
slime. Next, depending upon the size of the fish, 
their nature, and the requirements of the market, 
they may be split and cleaned before undergoing 
freezing. Generally, fish that are heavy feeders, that 
eat freely of animal matter, or that are rich in oil, 











0 tons. Total equipment 
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ves of Alaska. Before the World War frozen salmon 


our West coast was eaten extensively even in West- 
sold readily at Much 


Europe, where it good prices. 


costs $184,121,711, and 200,000 


are eviscerated to insure their better keeping in 
cold storage. It is impracticable to gut such species 
as butterfish, bass, smail mackerel, ete. These are 
usually frozen in their natural state after they 
have been put in pans capable of holding about 40 pounds 
of the foodstuff. Ordinarily, a pan contains a single 
layer of fish, placed spoonfashion, head to tail, and when 
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The fish remain on the shelf only long enough to freeze 
them through and through, and the quicker this is done 
the more palatable the fish in the end. Rapid freezing is, 
therefore, preferable. 

Large fish, like halibut, salmon, black cod, are seldom 
handled in pans, but, after washing, are laid right on the 
shelves of the sharp freezer and are frozen separately. 
They are then as hard and solid as stone. Whether 
panned or frozen singly, fish require anywhere from 6 
to 24 hours to put them in the desired condition. A thick 
fish, naturally, longer to freeze through than a 
thinner one. 

The next step in the process of preservation consists in 
giving the fish an icy coat or glaze, and the manner in 
which this is done is of importance. Glazing is designed to 


takes 


encase each large fish or each block of frozen small 
fish within an airtight envelope of clear ice. Unless so 
glazed, the skins of frozen fish are liable to turn white 


while the bodies shrivel, owing to loss of moisture induced 
by evaporation even at freezing temperatures. Glazing 
prevents the evaporation of the moisture from the flesh 
of the fish; prevents the entrance of air which tends to 
make the fish deteriorate; provides an ice surface 
upon which molds and fungi cannot grow, and, finally, 
helps to protect the fish from mechanical injuries. 

The temperature of the glazing room is in the neighbor- 
hood of 20 to 25 degrees Fahrenheit. On reaching this 
room, the frozen fish are put quickly through a trough of 
clean, clear water which is at or near the freezing point. 
This water forms a thin film which solidifies well-nigh 
instantly in the cold air of the room. By passing the 
fish through the water from three to five times, this pro- 
tective coating is built up until it constitutes a sufficiently 
heavy veneer of ice which covers the entire surface. In 
the case of the canned fish, during glazing and before 
the accumulating ice has gripped the fish in a solid cake, 
the fishes are held together by the freezing of the first 
thin layer of water between them; and the additional 
glazing still further cements them to each other, thus 
guarding them against any movement during subsequent 
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the fresh salmon for our tables comes from the same the pan is filled it is set upon the shelf of what is known 
ie theqdity There would not be the demand for this comes- as a “sharp freezer.” The temperature of the room ranges handling which would be apt to damage them. From the 
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tot alf#,000,000 pounds. Its value is $84,401,184. Its cost to the consumer is $211,002,960 
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Feeding the Automobile Engine 


Purdue University Investigation of the Proper Treatment of Mixture that Goes to Carburetor 





7}Hi FUEL problem is no longer merely that 
of finding a supply of light combustible 
hydrocarbons; it is that of an insured 
supply of any liquid fuel at a proper price. 
The public has ceased to ask for light and 
volatile fuels, and is asking merely ordi- 














nary combustibility and a reasonable cost. 


We are told that we have in sight only a ten-year 
supply of gasoline. The situation is not quite so des 
perute as this, for we shall undoubtedly develop new 
sources and new fuels. But in view of all the known 
factors, it is necessary to conserve fuel and to utilize 


fuel with a minimum of wastage. 

Car, truck and tractor must today use the heavier 
fuels and leave the lighter ones for the plane. These 
heavy fuels grow heavier each year; they continue to 
burn in our cars, but with a long tale of low efliciency, 
excessive repairs and maintenance nd short life. We 
sometimes ask whether the Otto cycle is permanently 
suited to the fuels of today and tomorrow. 

The Otto cycle may ultimately be replaced, but for 
the present it is the one in universal automotive use. 
The immediate attack upon the fuel problem lies in the 
practical use of all available data regarding fuel com- 
bustion. Formerly the light fuels required no heat 
beyond the sensible heat of the intake air. Today, even 
with decreased munifold the atmospheric 
temperature is inadequate and heat must be added. 
Much hinges about the best way of effecting this addi- 


pressures 


tion; six different procedures may be identified. 

Preheating the fuel for the sake of a dry mixture is 
useless; it interferes with metering at the nozzle. More- 
over, what is needed is the heat equivalent of vaporiza- 
tion, after the boiling point is reached; and in no event 
ean we raise the temperature of the fuel above the 
boiling point of its highest fraction. 

Preheating the air is very useful on the cars now in 
operation. It does not interfere with carburetion but 
cuts down volumetric efficiency and power delivered. 
{t gives good mileage, smooth running, elimination of 
oil dilution, lean mixtures with freedom from carbon 
deposit. The main objection is the decreased power 
output and the slight decrease in thermal efficiency at 
the higher temperatures. 

The advantages of preheating the fuel and the air 
are principally those derivable from heating the air 
alone. Again the fuel must stay below the boiling point 
of its lightest fraction. No heating of the fuel is ad- 
visable, beyond that which necessarily occurs from the 
heated air, unless a device is used that is peculiarly 
adapted to metering control. 

From the theoretical viewpoint, heating the mixture 
has advantages over the preheated-air method. Heating 
is achieved at lower pres- 


Heating the fuel and part of the air after metering 
is a modification now in use in some cases. The final 
temperature of the mixture may be quite low without 
excessive deposition. A very delicate metering device 
must be used, however, and as vaporization is entirely 
from the heated walls of the hot area, the temperature 
of these must be very high. 

The Engineering Experiment Station of Purdue Uni- 

















The fuel is weighed on the balance and siphoned from beaker 

to carburetor The panel at the left provides electrical means 

for controlling measurement of speed, time, air and fuel. The 

switchboard at the bottom provides means for regulating voltage 
from 2 to 32 volts, giving flexibility of operation 


The details of the control table 


versity has made extensive tests to show the relative 
merits of preheated air and of the various hot-spot 
methods which comprise the alternatives, as well as to 
bring out all possible data regarding fuel preparation 
and combustion, fuel-air ratios, ete. The accompanying 
illustrations show in some detail the apparatus used 


heating at the outside bend of an enlarged intake pipe. 
An inspection glass of ample diameter was placed at 
the top of this section, so that the spot could be easily 
observed, and the dryness of the mixture and the size 
of the fuel globules noted. 

In general terms, these tests showed that with suit- 
able attention to the best operation of our automobiles 
and trucks, at least 25 per cent of the fuel used in the 
automotive industry could be conserved. This would 
come to 1,362,500,000 gallons, worth, at current prices, 
some $300,000,000, This estimate is conservative; it 
represents the minimum saving which might be effected 
with the vehicles now in use. With accurate data on 
the numbers, types and weights of these, the saving 
would no doubt work out at a higher figure. 

It is not alone the fuel that is wasted, but this loss 
indirectly leads to other complications. Poorly and 
partly burned fuel causes oil dilution, excessive carbon, 
and hence high upkeep and high depreciation. The 
unnecessary charge under these headings for the entire 
United States is at least a billion dollars annually. 
Applying the results of these tests to individual cars, 
substitution of correct for incorrect operation has in 
numerous specific cases increased gasoline-mileage any- 
where from 40 to 250 per cent. It is believed that at 
least half of the cars now operating are susceptible of 
material improvement in fuel utilization. 

In support of their conclusions that the hot-spot 
method affords the best prospect of meeting future con- 
ditions, the Iowa engineers refer to the fact that while 
much has been published concerning the power losses 
due to excessive heating of the charge in a vaporizing 
manifold, less attention has been diverted to the fact 
that as much or more power loss is possible from the 
decrease in volumetric etliciency that follows from poor 
selection of heating surfaces and unfavorable tempera- 
ture of these surfaces. With the very crude experi- 
mental hot-spot used in the tests, a metal temperature 
of 590 degrees at the hot-spot gave a dry mixture at 
half load with an intake pressure of 11 inches of 
mereury. Why, then, cannot the performance be satis- 
factory at low-speed idling with a metal temperature 
of 300 degrees and 20 inches of vacuum? The problem 
of manifold design resolves itself into the one of funda- 
mental data on rates of fuel vaporization at various 
temperatures, temperatures available from the exhaust 
at all operating conditions, and the vaporization of the 
fuel in its relation to distribution to the several 
eylinders; and the utilization of ingenuity in the design 
of the vaporizing surfaces. If more analytical methods 
were substituted for the out-and-try procedure so largely 
in use heretofore, some of these problems would not 
assume such large proportions. 

Engineers concede that the 
fuel of the future will be 





sures, and the degree of heat 
may be more variable with- 
out affecting the carburetor. 
If the minimum temperature 
is sufficient for idling, the 
maximum will not cause bad 
effects at higher loads and 
speeds. If skill is not exer- 
cised in the design and plac- 
ing of the heating surfaces, 
however, the power loss is as 
great as with the preheated- 
air method. 

Heating the fuel after 
metering is more nearly the 
ideal method, possessing the 
good points of heating the 
mixture and being free of 
the bad features of the other 
ones. Having been metered, 
the fuel may be completely 
vaporized if necessary. The 
temperature of the vaporiz- 
ing surfaces, when exhaust 
heat is used, never ignites 








heavier than that of today. 
This granted, the statement 
can be made that manifolds 
will satisfactorily vaporize 
and distribute the mixture 
as well as is done today, or 
better. The big handicap 
now and in the future is 
starting. When a starting 
device is used that will im- 
mediately deliver the mix- 
ture sufficiently dry to the 
eylinder, no apprehension 
need be felt with regard to 
the good performance of the 
engine after it is warmed. 


Street Lighting 
HE Bureau of Standards 
is making a study of the 
various systems of street 
lighting used in cities and 
towns throughout the coun- 
try. Seven hundred and forty- 
four municipalities have 








the fuel. The air is barely 
heated at all, while the fuel 
is wholly vaporized. When 
the two are brought together, the temperature of the 
final mixture approximates closely to the theoretical 
minimum: so the power loss is insignificant. Again 
care must be exercised in design; and wet portions of 
the fuel must be allowed to pass through the separating 
device or acceleration will be accomplished only with 


The engine, air-heater, 


an lag. 


air-meter and control apparatus for the carburetion tests described herewith 


in these tests. The engine was direct-connected to an 
electric cradle dynamometer through a suitable uni- 
versal joint. Means were provided for measuring all 
temperatures, pressures, etc.; and all tests which were 
to be compared in any series were made with the same 
throttle opening and load. In testing the “hot-spot” 
operations the hot spot was of experimental design, 


been asked for copies of their 
street-lighting contracts, and 
102 replies have been received so far. About 200 replies 
have been received on street-lighting questionnaires 
which were recently sent out, and very full engineering 
data has been obtained from 30 of the larger companies. 
The text of a number of the general sections of a cir- 
cular on street-lighting service has been prepared in 
preliminary form, 
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Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Various Arts and to Patent News 




















This attachment to the knife enables the hostess to serve the cake in complete 


safety 


A Novel Cake-Server 

 gcgesengg has come to the rescue of 

the host or hostess whose lot it is 
to cut and the layer cake. No 
special tool for this purpose is offered, 
but rather an attachment for the ordi- 
nary knife. This attachment, much like 
a two-tined fork in general outline, slips 
around the handle of a regular dinner 
knife. When the cake has been cut, the 
knife is slipped under it, and the fork 
pushed into the cake, holding it securely 
on the knife blade. 


serve 


Oxidized Kerosene as Truck Fuel 
HE solution of still another industrial 
problem has been undertaken at the 

research laboratories of Carnegie Insti- 

tute of Technology, Pittsburgh, in experi- 
ments to determine the relative efficiency 
of kerosenes and oxidized kerosenes as 
fuels. In accordance with the policy of 
the institute to link up its educational 
facilities with modern industry, the De- 
partment of Chemical Engineering has 
been conducting a series of tests to de 
termine the relative merits of various 
oils as usable fuels. The completion of 
this important work should go a long 
way toward solving the problem of oil 
conservation by the possible development 
of a new fuel. According to a report by 

Dr. J. H. James, head of the department 

conducting the experiments, oxidized 

kerosenes cause less “knocking” tenden- 
cies than straight kerosene when used in 

The tests also showed 

approxi- 


’ 


a kerosene engine. 
that oxidized kerosenes 
mately the same power development as 
kerosene in spite of the fact 
thermal value is one-eighth 


have 


ordinary 
that their 

















Device for determining the amount of 
magnetic ore in concentrate 


less. Dr. James attributes the efficiency 
of the oxidized kerosenes to the better 
“clean up” in the combustion of these 
partially oxidized fuels. The success of 
the experimental work at Carnegie at 
this stage gives promise that oxidized 
kerosene, which is manufactured by cata- 
lytic oxidation from low-grade petroleum, 
may become a useful fuel in the future. 
Its properties may cause it to be used 
industrially in kerosene engines or 
blended with gasoline for use in gaso- 


line engines. Although it has a some- 
what lower fuel value than ordinary 


kerosene, one of the most favorable fea- 
tures of its effectiveness is that it under- 
goes much better combustion in the in- 
ternal-combustion engine. 


A Heat Economy 
ONE of the advances of recent years 
in the manufacture of cement is of 
greater importance or interest than the 
utilization of the hot gases escaping from 
the kilns to heat the boilers that supply 
steam for the operation of the cement- 


plant power-house. For years an im- 
mense amount of energy was lost in 


these gases, which reached the stack at 
temperatures of ten to fourteen hundred 
degrees Fahrenheit in plants using the 
dry process of manufacture. 

Many problems stood in the way of 
utilizing this heat, but great progress 


has been made, with the result that a 
number of plants are now producing 


from 50 to 100 per cent of their power 
requirements through waste-heat boilers. 
Such installations require heavy expendi- 
tures, but the adoption of this means of 
saving fuel will undoubtedly become 
more general as time goes on. 

These waste gases consist largely of 
nitrogen from the air that furnished 
oxygen for combustion in the kilns, and 
of carbon dioxide driven out of the lime- 
stone during the burning. In plants em- 
ploying the wet process, waste-heat boil- 
ers have been installed and have resulted 
in important savings. 


Magnetic Assaying 

HIS device is used for quickly reduc- 

ing a sample of ore so that the mag- 
netic iron percentage can be accurately 
computed. A sample of ore is placed 
in the glass tube which has been pre- 
viously filled with water. The carriage 
and tube are then automatically rocked, 
the carriage bearings being placed at the 
poles of the magnet. A stream of water 
passes through the tube, washing away 
the tailings from the concentrate, which 
is held at the poles. When the washing 
is completed, the magnetic assay is 
made. 


The Latest Auto Lock 
EREWITH is illustrated one of the 
latest devices for defeating the au- 
tomobile thief. It consists, as the picture 
indicates, in a simple lock that is at- 
tached to the steering column, beneath 
the wheel. When locked, two plungers 
project upward and firmly hold a spoke 
of the steering wheel between them. 
Lock and plungers are of drop-forged, 
case-hardened steel, heavily nickeled; 
the lock itself is a cylinder affair of 
the familiar model. The lock is so con- 
structed that it will not rattle, and there 
is no danger of its falling into locked 

position while the ear is running. 


A Magnetometric Method of De- 

terminating Carbon in Steel 

N interesting account of a magneto- 

metric method for determining car- 
bon in steel was presented by Gunnar 
Malmberg at the recent annual meeting 
of the Swedish Metallographic Society. 
The new method is based on the fact that 
the magnetie properties of steel undergo 
a striking change as the percentage of 
carbon is altered. Though even other 
components of the alloy exert an effect of 
their own, this is, as a rule, incompar- 
ably smaller and, accordingly, does not 
greatly affect results. Moreover, inas- 
much as Mr. Malmberg has accurately 
studied this effect, it is readily accounted 
for. An apparatus designed by the ex- 
perimenter and known as carbometer 
enables this method to be applied to the 
testing of steel samples in actual prac- 
tice and, being both rapid and reliable 
in working, has been adopted by some 
of the leading Swedish iron works for 
checking the progress of steel refining. 


Soldering Without a Soldering 


Iron 
eee without the use of a 
“copper” produces neat and rapid 
results, says Sheet Metal Worker. The 


method is to heat the parts to be sol- 
dered, by means of a torch flame, until 
they are just hot enough to “sweat” in 
the solder and not hot enough to make 
the solder run off. The ability to get 
the correct temperature comes with prac- 
tice. A small, compact flame is best. 
Wire solder is employed, with the usual 
flux, and an acid brush. The surface 
to be soldered should be kept horizontal. 

If gobs of solder form, they may be 
wiped smooth with the acid brush and 
the surface heated again, but when skill 
is acquired, the brush can be dispensed 
with altogether. No wiping cloth is 
needed. The only drawback to the 
method is that considerable practice is 




















By means of projecting plungers that 
engage a spoke of the wheel, this lock 
makes the car secure 
necessary to become skilled with it. 
However, not only is it much more rapid 
than the usual way of soldering with 
an “iron,” but for kinds of work 
the results are much more desirable. It 
is particularly effective where smooth 
soldering is wanted, as for example in 
the gasoline tanks of automobile touring 
cars, but where it would not be advisable 
to file off the surplus solder because by 
doing so you would be very apt to 

scratch the surface of the metal itself. 


some 


Wood Poles for Transmission 
Lines 

Ff aveneonye firm has lately put on the 

market a type of wood pole, which 
should have a life of at least 40 years. The 
upper portion is of the usual kind, while 
the base is of impregnated hard wood. 
Experience shows that impregnated 
beech-wood sleepers have a life exceeding 
37 years; and as poles are not subjected 
to the same mechanical shocks, the mak- 
ers anticipate a longer life than this for 
their poles. The two portions of the 
pole are bound together by wrought-iron 
strips, which are bolted together. 


The Window Bed 
OQ longer is it necessary to provide 
an expensive sleeping-porch for the 
benefit of those who need fresh air at 
night. 

The window bed here illustrated can 
be rolled out of any window, with per- 
fect safety. It is in reality a completely 
screened cot, mounted on a metal frame 
and supported from the floor much as 

















Sleeping out of doors without a sleeping porch 
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The simplified lawn-mower 


small iron beds are supported. When 
rolled on its frame out of the window, 
it is held in place by chains. For camp- 
ing the bed-like frame is not used, the 
springs resting upon the supports that 
hold them to the frame of the house. 
Under such circumstances, ‘the sleeper is 
about six inches from the ground. 


Keeping the Kitchen Range 
Bright and Shiny 

gee acne the kitchen range is. not 

so essential as keeping it oiled against 
the invasion of rust. This fountain 
brush cleans and oils at the same time, 
the flow of oil being adjustable from the 
oil container which is in the top of the 
holder. <A slight pressure of the thumb 
on the plunger, as illustrated, gives regu- 
lation to the. precise amount of oil 
desired. 


Funnel, Filter and Dipper in One 
HREE kitchen utilities in one is the 
convenience now offered the house- 

keeper whose space is limited. Funnel, 
filter and dipper are consolidated into a 
single tool, illustrated, doing duty as a 
funnel. For conversion into filter or dip- 
per, the circular attachments are used 
which in the photograph are shown lean- 
ing against the bottle. Two of these are 
of wire screening, one coarse-meshed and 
one fine; when placed at the entrance 
to the tapering part of the funnel, they 
obviously convert it into a filter. And 
when it is to be used as a dipper, the 
solid plug is used in their stead ; and the 
contents of the bowl, instead of running 
through, stay in. 

















The insertion of one of the circular 
plugs converts this funnel into a filter 
or a dipper 
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A Simple and More Compact 
Lawn-Mower 

Neg ming simplified lawn-mower 
<Ahas been recently introduced by a 
Michigan manufacturer. It is claimed 
that the device cuts and trims both tall 
and short grass at the same time. It is 
lighter in construction than the average 
lawn-mower, weighing only seven pounds. 
Because of the fact that there are no 
large wheels at the side, it is possible to 
cut grass around trees, shrubbery and 
along embankments much better than 
formerly and this eliminates the neces- 
sity of hand cutting and trimming. 

The mower drives in much the same 
manner as other types, having a long 
T-shaped handle which is solidly set. The 
cutters consist of sixteen small, gear- 
shaped wheels, but sharpened. Eight 
cutters on a side interlock and insure 
that the grass is cut evenly wherever 

















Convenient device for cleaning and 
oiling the kitchen range 


the mower is guided. The cutters are 
adjustable so that the grass may be cut 
to any desired height. At the sides are 
two small wheels, only two inches in 
diameter. These serve to guide the 
mower and take the place of the larger 
wheels used on other types of mowers. 
These wheels have geared tooth edges 
which secure a hold for the mower in the 
dirt. Just in front of the wheels are 
two guards with pointed ends which 
serve to guide the operator of the mower 
and insure that it will be held at just 
the right angle to get the best results. 
The cutters do not need resharpening, 
but can be replaced at a small cost. 


Solving a Printing Problem in the 
Composing Room 

YPICAL of a certain printing prob- 

lem that often arises is the conven- 
tional check book of large size, with 
three checks on a page. It has always 
given the printer the option of setting up 
the check three times, or of printing 
three impressions upon the sheet, one 
after another, from the single plate. The 
first alternative is obviously an expen- 
sive one, the second introduces the 
further complication of getting the 
second and third impressions in exact 
register. 

A blind inventor of Fort Worth, Tex., 
K. J. Dollahite, has steered a successful 
course between Scylla and Charybdis. 
He has designed a compound “chase”— 
this word, we should explain to the un- 
initiate, standing for the metal frame in 
which the compositor. locks his type be- 
fore sending it to the press. Mr. Dolla- 
hite’s chase consists of an outer frame 
and an inner one. The outer chase serves 
merely as a track for the inner one to 
move in. The inner one carries the 
type, which is set but once for the three 
(or more) impressions. The inner chase 
is mounted in the outer one by microm- 
eter screws, so pitched that one complete 


turn corresponds to a spacing of one 
pica. Thus it becomes possible, after 
a single impression has been run off 
with the inner chase in its upper posi- 
tion, to screw it down to an intermediate 
position and run the sheets through 
again for the second check, without a 
thought for the problem of register, 
which is now solved automatically. And 
in the same way, the inner chase is 
screwed down all the way for the third 
and bottom-most impression. 

We have described its operation only 
for the case where three identical print- 
ings are to be made; but obviously the 
chase can be built for any desired 
number. 


The Circular Washboard 

ITCHENETTE housekeeping is 

brought one step nearer the ulti- 
mate goal of simplicity by the washing 
outfit illustrated. The washboard is made 
circular in section, and a pail supplied 
of corresponding radius. For washing 
the two are fitted together as in our 
illustration; for storage or packing they 
are left that way; and when the bucket 
is needed as a bucket, the washboard 
comes out. With the aid of this com- 
bination and a chair, one washes with 
convenience equivalent to that given by 
the stationary washtub. 


Photography Makes Charred Man- 
uscript Legible 
Pty important discovery, which prac- 
tically solves the problem of restor- 
ing written or printed records made il- 
legible by the carbonizing effect of heat 
under partial exclusion of air, has re- 
cently been made by M. R. Davis, one 
of the research workers of the Bureau 
of Weights and Measures in Washington 
D. C. 
Handwritten, typewritten and printed 

















The adjustable, three-positioned chase 
that cuts the cost of printing checks, 
three on a page 


sheets of paper were used in the experi- 
ments. They were subjected to condi- 
tions similar to those to which docu- 
ments enclosed in fireproof safes are ex- 
posed during a big fire. Enclosed in a 
nearly airtight container of fireproof 
material, these papers were subjected 
to a high temperature, until they were 
carbonized. When removed from the 
container, the papers were completely 
charred and neither the writing nor the 
printing could be deciphered. 

Mr. Davis, placing one of the carbon- 
ized sheets between two photographic 
plates and leaving them undisturbed in 
darkness for two weeks, obtained clear 
and perfectly legible negatives of the 
writing and printing on both sides of the 
paper. Both plates showed strong im- 
pressions of the writing on the sides of the 
paper with which they had been in direct 
contact and, very faintly, traces of the 
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A space-conserving wash-day combi- 
nation for the crowded apartment 


writing on the reverse side. Rapid and 
medium plates gave the best results, 
while slow plates gave poor results. 

When rapid films were used instead of 
plates, the results were even more satis- 
factory. Excellent reproductions were 
obtained after an exposure in the dark- 
room for eight days. Strange to say, the 
writing and printing appeared on the 
films black, like a positive. It was 
learned that, with films also, negatives 
could be obtained, if before exposure, the 
earbonized sheets were carefully washed 
with distilled water and dried. 

It is believed that the effect on the 
sensitive coating of the plates or films 
is due to the gases occluded in the car- 
bonized paper and that the written or 
printed characters on the paper appear 
in negative because the ink acts as a 
screen, preventing the reducing gases 
from acting on the silver emulsion. 


The Flashlight Goggles 

| Pipesepage vgs flashlights are all 

open to the objection that the user 
must give up one hand to holding the 
flash, or else must rig_up a temporary 
base for the light when the job to be 
done is essentially a two-handed one. 
This is not particularly satisfactory, 
since the light remains fixed upon a 
single point instead of following the work 
as it should. A very clever escape from 
this predicament is seen in the flashlight 
illustrated, attached to a pair of goggles. 
The lamp is between the lenses, where it 
is out of the line of vision; and a shield 
is provided to protect the eyes from the 
light. Electric energy is supplied from a 
battery, not immediately attached to the 
lamp, but in the user’s pocket and joined 
by wire to the lamp. Obviously, the 
light must shine upon the precise point 
at which the wearer’s gaze is directed. 

















The flashlight that must shine upon 
the place where the worker is looking 
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Novel hand-power vacuum pump 


A Gas Mask for the Miner 

AS MASKS have been used in several 

of the industries since the example 
of the World War taught some four 
millions of Americans their efficacy 
against poison gases. Firemen are now 
regularly equipped with them. Now 
comes one for the miner, called the 
“Self-Rescuer.” Obviously, it is not the 
exact model used in the trenches. The 
miner has no need of one so elaborate 
and cannot be bothered with one so 
clumsy. But a manufacturer in Pitts- 
burgh has put on the market a small 
though efficient mask that may be car- 
ried on the belt of the workman and 
which wili not get in his way or be so 
bothersome that he will neglect to carry 
it. Ex-service men will smilingly recog- 
nize the old mouthpiece of rubber to 
which is attached by a string the same 
old nose clothespin that held the sides 
of the nostrils together four seconds 
after someone shouted, “Gas!” The rest 
is new. The little 13-ounce canister 
measures only four and a quarter by 
three and a quarter by one and one-half 
inches and is filled with a chemical 
known as Hopcalite. This chemical con- 
verts the deadly poison carbon monox- 
ide known to miners as “afterdamp” into 
carbon dioxide, which is the same “non- 
poisonous gas that puts the fizz in soda- 
water. 

















The engine thermostat that rings a 
warning bell 
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Since the necessity of using the Self- 
Rescuer in a mine may come but once 
in a lifetime, it was necessary to pro- 
vide a method of protecting the canister 
against dirt and abrasion while worn 
during very lengthy periods of time. Ac- 
cordingly, the mask is covered with a 
seal of metal which may be ripped off 
very easily as it is attached only with 
soft solder. The chemicals protect 
against any concentration of carbon 
monoxide that is likely to be encountered 
during a period of 30 to 70 minutes. 


Vacuum by Hand 

OR small work, the hand vacuum 

pump illustrated, which has just been 
put on the market, affords a very eco- 
nomical substitute for a power pump. In 
addition to the standard and recognized 
uses for such an outfit by chemists, doc- 
tors, dentists, etc., the manufacturer sug- 
gests other fields in which it would give 
good service. Thus, it has been found 
possible to line iron pipe with lead by 
inserting the end of the pipe in molten 
lead and applying a moderate vacuum 
to the other end. The suction fills the 
pipe with the hot lead, and the latter 
cools where it is in contact with the 
iron. When the vacuum is released, the 
molten core flows back into the crucible, 
leaving the pipe nicely lined with lead. 
The procedure would, of course, not be 
available for a long pipe length, but 
would do very nicely for a short one. 

Another application lies in the ex- 
hausting of liquids from inaccessible 
places—of water from a steam trap, etc. 
The pump is practically designed with 
reference to this sort of thing. The 
vacuum is created first in a glass bottle, 
and carried from this out along the line. 
Anything in the way of liquids that the 
suction brings home will enter the bottle 
rather than the pump, and will stay 
there until the bottle is filled; hence the 
apparatus may actually be used to ex- 
haust acids. The pump is supplied both 
with and without the gage. 

















Gas mask that protects the miner 
against carbon monoxide 


A Bell Motometer 

HE standard motometer with its red 

line and its dead line above which the 
red must not go, is a great saver of re- 
pair bills for the careless driver. But 
it does have to be watched, and it there- 
fore leaves something to be done in the 
way of giving automatic warning of an 
overheated engine. The bell attachment 
for the radiator cap which we show 
takes the additional step. Wound by 
hand as shown on the illustrations, the 
bell acts aS a thermostat; the spring is 
released when a certain temperature is 
released, and only a totally deaf chauf- 
feur has any excuse for not knowing that 
trouble awaits him if he doesn’t stop 
and investigate. 


Carrier Current Makes Long- 
Distance Lighting Possible 
XPERIMENTS made at the plant of 
the General Electric Company at 

fast Lynn, Mass., proved, according to 

officials of the company, the’ practica- 
bility of sending high frequency carrier 
current, such as is used in radio com- 
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munication, over electric light feed cir- 
cuits to light relay lights as far as four 
miles away from the generating source 
of the current. 

Ordinary 110-volt household lighting 
current was converted into carrier cur- 
rent by means of a high frequency gen- 
erator. The output was superimposed 
upon the 4400-volt house lighting feeder 
current running from the plant to 
Nahant, Mass., four miles away. 

Two relays of electric lights at the 
Nahant end of the line were set to dif- 
ferent carrier frequencies. When the 
earrier current frequency coincided with 
the attunement of one relay of lights 
they would light up. But when the car- 
rier frequency was attuned to the other 
relay its lights would glow. The carrier 
current was transmitted over the lines 
without interfering with regular lights. 

Tests have shown, according to the 
company, that any number of relays of 
lights attuned to different carrier current 
frequencies can be operated individually. 

















Coil-spring shock absorber of un- 
usual pattern 


Another Shock Absorber 
HOCK absorbers are offered in 
humerous styles, but few are de- 

signed so as to become so integral a part 
of the suspension system of the car as 
the one here illustrated. Taking the 
place as it does of the spring hangers 
and of all other connection between the 


spring and the car, it has the direct 
effect of adding to the length of the 
spring. Nur is this addition measured 


by the mere overall dimensions of the 
device; by virtue of the positive action 
of the coil spring, the car spring works 
like one several feet longer than is actu- 
ally the case. In addition to the coil 
spring with its cushioning effect, the 
device includes also a very effective re- 
bound cheek. 


Getting at the Milk Bottle 

ILTHY as it was, the old fashioned 

tin cap for the milk bottle, with its 
spring clip, was always easy to get off, 
and it never gave the housewife a milk 
bath as an incident to its removal. Ever 
since recognition of its unsanitary char- 
acter forced it to yield the floor to a 
ecard or paper cap that is used once and 
then discarded, the problem of easy and 
safe removal of the latter has been 
plaguing our inventors. The solution 
which we show at the bottom of the 
adjoining column appears to have merit. 
An aluminum cap the size of the bottle- 
top has two sharp prongs on its under 
side. It is placed over the bottle-top, 
the prongs necessarily piercing the paper 
cap. Then it is tilted off, and necessarily 
it brings the paper cap with it, while 
acting as a shield against the geyser of 
milk which sometimes comes away with 
the paper. 


The Crossing Signal That 
Cannot Fail 

EQUIREMENTS for an_ electric 

signal protecting a railway grade 
crossing are severe. It must be capable 
of alternately opening and closing two 
electrical circuits many millions of times, 
without a change in the contact adjust- 
ments and without causing rapid dete- 
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The working parts of the grade- 
crossing signal that can fail only 
on the side of safety 


rioration of the contacts. The most 
recent attempt to meet this demand 
uses a totally different principle from 


its predecessors; instead of an exposed 
contact, these members are enclosed in 
a glass tube partly filled with mercury 
and iner 

This apparatus consists primarily of 
an armature, oscillating freely between 
the poles of an electromagnet. To this 
is fastened a pendulum, which is oscil- 
lated in one direction by the electric 
current, whereupon the current is auto- 
matically turned off and the pendulum 
returns to its original position gravita- 
tionally. This cycle is repeated auto- 
matically from 30 to 60 times per minute. 
On this pendulum is mounted the con- 
tact tube mentioned above, 

Without going into too great detail, 
it may be said that the contact is made 
in the mercury when the pendulum is 
in either extreme position, and broken 
while it is swinging from the one to the 
other. The device controls two (or . 
more) red lamps, in such a way that 
first one then the other lamp is lighted. 
These lamps are in such positions along 
a circular are at the crossing that their 
successive flashing gives the effect of a 
single red lamp, swinging back and forth. 
And the device meets the requirement 
that if it fails, it must fail on the side 
of safety; for if the pendulum ceases to 
oscillate, it must return to the vertical 


gases, 

















The splashless milk-bottle opener 























The coiled spring in this driving 
cushion gives resiliency and 
ventilation 


position under the pull of gravity. Then 
one of the contacts remains permanently 
closed, and one or more of the red lamps 
burns continuously. 

It will be understood that this signal 


works only when a train is approaching, 
the track relay supplying the impulse 
that sends current to the magnet and 


to the lamps. 


A Crude-Oil Motor without a 
Carburetor 

fe of our German correspondents 

7 sends a description of the motor- 
cycle outfit illustrated herewith, jump- 
ing right into the heart of his subject 
with the confident pronouncement that 
“Herr Joseph Loewy has after 15 years’ 
work solved the problem of a crude-oil 
engine for the motor cycle”; and lending 
a human touch by informing us that, 
when the inventor first led his produc- 
tion forth in public, “the crowd was 
extraordinarily large, in spite of the 
very cold weather.” When the contribu- 
tor gets down to actual description of 
the apparatus, we learn that it carries 
no separate carburetor, but that the mix- 
ing of the gas takes place in the cylinder 
jacket, where we are accustomed to look 
for the cooling water. Only the upper 
part of the cylinder is ribbed (apparently 
for air-cooling), the lower half being 
surrounded and cooled by the inflowing 
fuel. By this means the heavy crude 
oil, ordinarily difficult to thin or to 
ignite, is so strongly heated that when 
sprayed through a nozzle it enters the 
cylinder without any eddying. The motor 
works on a two-stroke cycle, and develops 
about one and one-half horsepower. It 
is started on benzol, and run so for the 
first two minutes until it gets warmed 
up. In this connection great importance 
is attached to a two-duty adjustable 
nozzle of extreme simplicity, which en- 
ables the switch of fuel to be made with 
no trouble at all. The account closes 

















The grease goes into the channels of 
this waffled frying pan, rather than 
into the food 
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with a personal touch; Herr Loewy is 
a “self-made man,” this English phrase 
apparently having been adopted by the 
Germans. Also, he is apparently not 
looking for capital to develop the ma- 
chine, since our correspondent’s final sen- 
tence pictures the inventor as “unable 
to save himself’ from the importunate 
captalists who are anxious to share in 
his prospective profits, 


Motor Cushion a Coiled Spring 
_— motor cushion for the conve- 

nience of motor car drivers is made 
of an 80-foot coiled spring wound 
spirally. It gives a good cushioning 
effect and at the same time maintains an 
air space to permit heat from the body 
to escape. The coil is closely covered 
with a woven textile allowing the circu- 
lation of air beneath and behind the 
back of the driver. It is said to be an 


unusually cool cushion. 


Transformer Oils 
HESE oils tend to form sludges, 
either slowly or quickly, according to 
the nature of the oil. L. H. Hill de- 
scribes (Flectrical World, New York) 
several tests that may be applied to the 
oil to determine its tar-forming prop- 
erties, and gives references to original 
papers, where the description is more 
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The Foot-Lock Vise 

| eb vise user has experienced 

difficulty in holding the work. If it 
is possible to screw the jaws down hard 
on the piece in the first place, after work- 
ing with it for a while it will be found 
to be loose again. A very efficient vise 
lock is illustrated, which works with 
the use of the operator’s foot. It is not 
an attachment for any vise, but must be 
actually built in. A kick upon the pedal 
locks the work behind a pressure of 
several hundred pounds, and a kick re- 
leases it with certainty and despatch. 
The long lever attached to the pedal is 
the secret; the compounded purchase 
which this gives enables the jaws to be 
jammed tight against the work, no mat- 
ter what the shape of the latter. The 
screw is used, as in the standard vise, to 
bring the jaws into approximate engage- 
ment with the work after which the foot- 
lock is called in to clinch the matter. 


Fire Tests of Roofing Materials 
HE Bureau of Standards has pre- 
pared a program of tests, equipment 

is being procured, and test specimens 
constructed for conducting a series of 
fire tests of roofing materials with par- 
ticular reference to the relative merits 
of wood shingles and prepared roofing. 
A conference has been held with rep- 

















Recently exhibited German motor-cycle engine, running on crude oil and 
dispensing with a carburetor 


complete. It is certain that the sludge- 
formation is a form of oxidation. One 
company has therefore introduced a type 
of transformer in which the oil is cov- 
ered with a layer of inert gas, usually 
nitrogen. A cyclical process, dependent 
on temperature and pressure, takes place, 
by which the nitrogen is driven out or 
sucked into the transformer. Any in- 
coming air passes through an automatic 
valve, and is then deprived of oxygen 
and moisture; it therefore becomes dry 
nitrogen. Thus the oil, being in contact 
with nitrogen, does not oxidize; the layer 
of nitrogen also minimizes any explosive 
phenomena. 


The Greaseless Frying Pan 
oo is an operation that requires 

grease; but the victim of the frying 
pan knows all too well that he gets too 
much of this grease in the finished food. 


How can bacon, pork chops, sausage, 
lamb chops, eggs, ete., be fried in grease 
and brought to the table free from 
grease? The inventor of the waffled 
frying-pan herewith illustrated has 
sought to answer this question; and he 
says he has used the pan in his own 
household for a year with very good 
results. The fat expelled by the frying 
delicacy flows into the channels and 
stays there, where the food gets all the 
benefit of its presence without becoming 
steeped in it. Mr. M. C. Hughes of 
Allston, Mass., is the inventor. 


resentatives of the wood shingle manu- 
facturers, the prepared roofing manufac- 
turers and the fire underwriters, at 
which agreement was reached on the 
methods of testing and on an outline of 
the program of tests, 


Diffusion of Nitrogen Through 
Various Liquids 

NE of the difficulties which the Bu- 

reau of Standards has encountered in 
liquefaction of hydrogen is the securing 
of hydrogen of sufficient purity. If other 
gases are present, they become frozen at 
a temperature higher than that at which 
hydrogen liquefies. This clogs up the 
apparatus and stops the process. The 
storing of hydrogen in any kind of a gas 
holder is, therefore, a matter of some 
difficulty because gases are very apt to 
diffuse through the liquid seal used in 
the holder and become mixed with the 
hydrogen. 

Experiments were made during the 
past month on the relative rates of dif- 
fusion of nitrogen through glycerine, ma- 
chine oil and water. It was found that 
the rate of diffusion through glycerine 
is very much lower than through water 
or machine oil. This was to be ex- 
pected because of the extremely low 
solubilities of nitrogen and other gases 
in glycerine. The Bureau now proposes 
to employ glycerine as a seal for the gas 
holder used for the temporary storage of 
pure hydrogen. 
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The vice that uses foot-power and 
compound leverage to jam its jaws 
tightly upon the work 


Colorless Waterproofing Materials 
for Stone 

NVESTIGATIONS are now under way 

at the Bureau of Standards covering 
the action of frost on building stone and 
on the value of colorless waterproofing 
materials with which to protect the sur- 
face of stone structures. During the last 
month the series of exposure tests on 
colorless waterproofing materials, having 
for its object the determination of the 
relative durability of these treatments 
under weather conditions, has been sup- 
plemented by a series of tests to deter- 
mine the efficiency of the different water- 
proofing materials in preventing decay 
of the stone. 

Crystallization tests are being made 
on waterproofed specimens to secure a 
comparison between treated and un- 
treated specimens. Waterproofed speci- 
mens have also been exposed to the 
weather and will be tested after a con- 
siderable period of exposure. 


Painting with a Wheelbarrow 

“eg eg tien gets in highway commission 

is now painting a white line down 
the center of the highway south of San 
Francisco as a safety precaution to 
motorists. A very simple and efficient 
device is used for this purpose. It con- 
sists of a paint receptacle carried on a 
three wheel hand truck, with a hose 
leading from the receptacle to a paint 
brush attached to the front of the 
device just back of the front wheel. This 
brush applies the paint to the surface of 
the highway, and a second brush at- 
tached a few inches back of the front 
brush spreads the paint to the proper 
width. A red line is chalked on the 
pavement ahead of the paint spreader to 
guide the operator of the device. 














. 


Three-wheeled hand-truck used in 
painting the traffic line down the 
center of California roads 
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The Motor-Driven Commercial Vehicle 


Conducted by MAJOR VICTOR W. PAGE, M.3. A. E. 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 





Long-Distance Truck with Bunks 
| peptone yong trucking is always 
more or less complicated by the ne- 
cessity for eating and sleeping on the 
part of the crew. In the endeavor ta 
meet this, one manufacturer has put 
out the truck illustrated, with two bunks 
in the front seat. It is not the idea that 
one driver shall occupy the lower bunk 
while the other drives from the upper 
one—this is obviously prevented by the 
height of the latter. But this arrange- 
ment makes it possible for the two-man 
crew to live entirely in the truck until 
they reach their destination, and thus 
to eliminate much of the delay incidental 
to the nightly stop. Attention is also 
called to the comfortable inclosed cab 
which permits all-weather driving. 


Rolling Palace Has the Comforts 
of Home 

i you have a hobby for highly person- 

alized transportation and can write 
a check running well into five figures 
you can now gratify every desire for 
traveling luxury, distinction and novelty. 
utility value of the 
outlet has been 
house on 
combining 


Thanks to the 
modern motor bus, an 
given to the 


“sleeping 


passion for a 
wheels or coach” 
every modern convenience with the com- 
posite comforts of home, hotel and Pull- 
mman. Such is the motor palace recently 
acquired by W. K. breakfast 
food magnate and world-traveler. Fond 
of travel, Mr. Kellogg has toured India, 
Japan and China and through virtually 
all European countries. He has made 
several trips to South America, has been 
in Alaska twice, in Hawaii and Egypt 
and now with his club car creation plans 
acquaintance with 


Kellogg, 


on renewing his 
America’s wonders in a more leisurely 
and intimate way. 

With the automotive home there is no 
further “check your baggage 
and come back later” for a room and 
bath. Now you just drive and drive and 
stop where you please. In the wildest 
without the 
comfortable 


need to 


wilderness if you like, 


slightest inconvenience — 























By living in this truck, the driver and his helper cover long distances with a 


minimum of delay 


sleeping berths, shower baths, ample 
cooking facilities, cracked ice made as 
you ride, market news and entertain- 
ment by radio. The club car has all 
these conveniences and more. Innocent 
looking panels of mahogany here and 
there conceal scores of unlooked-for ap- 
pointments. 

The motor palace is finished in 
mahogany and the finest of leathers 
throughout. Entrance and exit may be 
made fhrough five doors, three on the 
right side and two on the left. The 
driver’s compartment is separated by a 
sliding partition. The forward 
part of the car is equipped with four 
revolving chairs with adjustable backs, 
head rests and arms which can be 
quickly converted into full-sized berths 
for two. The chairs are upholstered in 
taupe mohair plush with nickel fittings. 
Heavy adjustable curtains separate the 


glass 


sleeping quarters from the rear com- 
partment as well as the berths. The 
forward section may readily be trans- 
formed into a cozy dining room by the 
introduction of a folding table which, 
when not in use, is concealed in a panel 
at the side of the car. Ample light is 
provided by dome lamps and separate 
reading lamps at each chair. A dicto- 
graph permits communication with the 
driver without opening windows. The 
coach is designed for use in winter as 
well as summer and passengers need 
not be concerned by weather conditions. 
Rotating fans keep the car cool in warm 
weather while heaters set flush with 
the floor and connected to the exhaust 
pipe of the engine keep the car warm on 
the coldest day. 

Further inspection of the rolling home 
discloses wardrobe and linen closets, oil 
and electric stoves, sink, faucets for hot 


plant, 
closet, a 
chemical 
dust-proof 
Several 


and cold water, an ice making 
refrigerator, a china 
nickel hand basin, enclosed 
toilet, French mirrors and 
screens of fine nickel 
electrical connections are conveniently 
located for curling irons, ete. All 
kitchen utilities and other appointments 
when not in use by 


iceless 


mesh. 


are concealed 
mahogany cabinets and closets so that 
the general effect is of pleasing cabinet 
work and upholstery. 

The water supply system for the entire 
coach is provided by a 40-gallon tank, 
pressure being maintained at all times 
by means of a pump driven by a power 
take-off on the transmission. An electric 
power plant in the rear section furnishes 
current for the lamps, stoves and fans. 
Installed outside of the car is an irdn 
folding frame which can be used to carry 
light baggage and when extended forms 
a large bed frame, which with mattress 
and rain cover offers additional sleeping 
accommodation. It is possible a few 
conveniences a completely 
home should have, have not been enum- 
If so the mansion of ever-chang- 


appointed 


erated. 
ing location has them. 


Motors Are Helping the Rural 
Schools 

] YVIGHTEEN THOUSAND rural 

4 schools are furnishing transporta- 
tion for pupils to and from their homes. 
Through the motor bus the consolidated 
rural school is made possible and the 
number of consolidations is going for- 
ward at the rate of 1,000° per year.. 
There are still 180,000 one-room schools 
which should be consolidated. Since 
a consolidated school combines several 
adjacent school districts into one school 
it means a larger and better equipped 
school-house, since in the one-room rural 
school one teacher teaches all grades 
from the kindergarten to the eighth 
grade, while in the consolidated school 
each teacher instructs but two or three 


grades. This means fewer and more 
highly qualified teachers and _ better 
teaching. 

















Two 


views of a luxurious motor home which contains every comfort found in the well-equipped American household 
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The Heavens in November, 1923 


Figures Recently Arrived at Regarding the Great Nebulae 


ee ltilRE is no chapter of present-day astron- 








omy in which more rapid or remarkable 
progress is being made than in the study 
of the nebulew. <A few years ago we knew 
little about them, except that they were 
hazy masses of light, far away among the 


stars, and that the luminous material was gaseous in 
others Now we think of 
though not quite 


some cases, and not so in 
them as grouped in three definite, 
mutually exclusive, classes, 

First in order we may mention the vast dark nebula, 
which we detect only because they hide the parts of the 
Milky Way that lie behind them. We owe our knowl- 
edge of these mainly to the lamented Barnard, who, 
single-handed and at first amid general incredulity, 
maintained and proved their existence. Some of them 
are so enormous that they appear as dark patches in 
the Galaxy, easily visible to the naked eye; others are 
small and sharply outlined. It is fairly certain that 
they are actual clouds of matter, and that the fine dust 
in them produces most of the opacity by 
which we detect their presence rhe 
nearer ones are at moderate distances 
a few hundred light-years; yet even so, 
they must be dozens of light-years long 
These great clouds seem almost like resid 
ual fragments of the primeval chaos. 
There is no reason why we need suppose 
that they have ever been other than they 


are, 
Next come the luminous nebule# in the 
galactic region, including both the dif- 


fused and chaotic masses like the Great 
Nebula in Orion, and the rounded forms 
called “planetary nebule.” The beautiful 
work of Hubble has shown that these 
nebulzwe are always associated with stars, 
and doubtless derive their light from the 
stars. In some cases the luminous region 
is clearly only that part of a greater dark 
nebula which lies near the star, and re 
flects its light. In others the luminous 
material consists of gas, which is set shin 
ing by the radiation of the star. Just 
how this happens we do not yet under 
stand, but it is very significant that the 
stars associated with gaseous nebulz#e are 
always of the very hottest types—most of 
all, those which form the nuclei of the 
planetary nebule. 


The Spiral Nebule 

But the most remarkable problem of all 
is set before us by those nebulew which 
lie far outside the Milky Way, and form 
by far the majority 
show a gaseous spectrum, and very few 
are chaotic in form. Thousands of them are 
round or oval, brightening up gradually 
toward the middle. A smaller, though still 
great, number show spiral arms extending 
outwards from a centra} mass—evidently in one plane, 
for we have many cases in which they are seen edge- 
wise, All stages of transition appear to exist, from a 
round structureless mass, through more and more oval 
forms, to cases in which the spiral arms seem just to 
have budded out, those in which they are well developed, 
and others in which little of the central mass is left, 
while the arms have broken up into innumerable spots 
of light. 

Does this obvious sequence give us a clue to the evo- 
lution of these strange objects, or are we merely reading 
into nature the phantasies of our own imaginations. 
so far-reaching a question cannot yet be answered fully; 
but there are many reasons to believe that the sequence 
has a meaning. 

In the first piace, these nebule are in rotation. For 
the brighter and inner portions, we know this with 
certainty from the spectroscopic work of several observ- 
ers, following the brilliant initial work of Slipher. The 
motion is in the direction which would carry particles 
at the rim of the nucleus outward into the spiral arms, 
and its rate may rise to a hundred miles per second, 
or even more. 

Farther out, where the nebula becomes so faint that 


its spectrum cannot be photographed with any reason- 
able exposure, it is fortunately still possible to find the 


Hardly any of these At 11 o'clock: 
At 10% o'clock: Nov. 14. — 
At 10 o'clock: Nov. 22. 


By Professor Henry Norris Russell, Ph. D. 


motions of the individual nebulous condensations, by 
comparing photographs taken at intervals of ten or a 
dozen years. Van Maanen, at Mount Wilson, has been 
the protagonist in this difficult field. Seven different 
spirals, which he has measured, all show motion of the 
nebular points around the nucleus and, though to a less 
degree, outward, so that they appear to be streaming 
away from it along the arms. The motions look slow 
(a few seconds of arc, at most, per century), but cor- 
respond to a complete rotation in from 50,000 to 200,000 


years. 

This is a surprisingly short period, for the nebulze 
are presumably very old, and yet the observed motions 
would carry their outer portions clear away, into the 
regions where we now see nothing, in a single million 
of years. Evidently stuff is coming out of the nucleus 
and escaping into space—shining at first, then becoming 


dark. When one of these giant spirals is turned edge- 


wise toward us, this outer region can be seen as a 
dark, opaque band, crossing the brighter portions. 


Nov. 7. 





A — 


At 914 o'clock: November 30. 


NIGHT SKY: NOVEMBER AND DECEMBER 


Distances and Velocities 


In the last nebula which he has studied—known as 
Messier 33, from its number in the catalog of nebulze 
prepared by that astronomer, a century ago— van 
Maanen has measured four hundred of the almost 
countless specks of light in its outer portions. One of 
these showed a relatively rapid motion, and must be a 
faint star, far nearer us than the nebula; all the others 
fell in line with the majestic circulation, like a vast 
whirlpool, spreading outwards. The labor of measur- 
ing, with all possible precision, so many objects—not to 
mention the faint stars used as points of reference— 
must have been enormous. In fact, the writer may be 
pardoned in quoting Dr. van Maanen’s remark, after 
talking of the work: “Some time, after forty years or 
so, somebody ought to get new photographs, and measure 
a thousand points on this nebula. Before that time I 
hope to die!” 

But the results richly justify the labor. Not only do 
they give the most complete knowledge of nebular mo- 
tions which we have yet attained, but they make possi- 
ble, for the first time, a direct estimate of the distance 
of the object. One condensation, in the outer part of 
the nebula, is bright enough to permit a spectroscopic 
determination of its radial velocity; and it shows a 


At 9 o’clock: Dec. 7. 
At 8% o'clock: Dec. 15. 
At 8 o'clock: Dec. 23. 





great difference from the velocity of the central mass. 
If we can safely pass from this motion in the line of 
sight to motion in the plane of the nebula itself, we may 
by comparison with the photographs work out the dis- 
tance. To do this, we need only know at what angle 
the plane of the spiral arms is inclined to our line of 
sight. This is rather hard to find, but as the shorter 
diameter of the nebula appears to be about 80 per cent 
of the longer, the inclination may be estimated as from 
35 degrees to 40 degrees. The parallax then comes out 
0.0005 second, the distance about 6,000 light-years, and 
the rate of motion in the outer mass about 150 miles 
per second. The nebula is about half a degree in 
diameter, which, at this distance, corresponds to some 
60 light-years. 

This appears to be the most trustworthy estimate of 
the distance and size of a spiral nebula which has yet 
been made. Other methods, less direct but applicable 
to more nebulae, indicate distances of the same order of 
magnitude. We may well, for the present, think of the 
larger spiral nebulae as lying at distances 
of several thousand light-years, and as 
being themselves a few thousand light- 
years in diameter. This is certainly big, 
but small indeed in comparison with the 
size of the Milky Way, which is measured 
in hundreds of thousands of light-years. 

It would be tempting to go on to esti- 
mate the mass of Messier 33, and if the 
motion of the outer parts was orbital it 
would be easy. The period of rotation, at 
10 minutes of are from the nucleus, comes 
out from van Maanen’s figures at 170,000 
years, The actual distance from the 
nucleus should be about 1,200,000 times 
that between the earth and the sun. To 
keep a planet moving with this period at 
this distance, the mass of the nucleus 
would have to be 60,000,000 times that of 
the sun! 

But fortunately, the motions of the 
various nebular particles do not follow the 
ordinary law of orbital motion under 
gravitation. The orbital velocity, instead 
of growing smaller at greater distances 
from the center, gradually increases, 
while the outward moticn diminishes. This 
is extremely puzzling. The drop in the 
outward motion might be explained by the 
attraction of the nucleus; but the increase 
of the lateral motion, at right angles to 
the radius, demands the action of a force 
which is neither attraction nor repulsion, 
but acts sideways. No one has any idea 
what such a force can be, and it may take 
much work before the right clue is found. 
The most obvious suggestion is that the 
luminous points in the outer part of the 
nebula are not flying freely in empty space, 
but are immersed in a great moving sheet 
of dark matter, which drags them along 
with it: but this, too, presents great difficulties. 

We need not mourn, however, because there are still 
worlds to conquer. It is ground enough for satisfaction 
that we have so good an idea of the size and distance 
of this wonderful object. Even our rough estimate of 
its mass may be of some value. If there were not 
enough stuff in the nebula to make millions of suns, it 
is hard to see why the fast-growing condensations do 
not fly off in straight lines, instead of in their obviously 
curved paths. 


The Heavens 

sy this season the winter constellations are returning 
to our view. Orion is high in the southeast with Taurus 
above and Sirius blazing below. Gemini and Canis 
Minor are to the left, with Auriga higher and further 
on. Perseus is high in the northeast and Cassiopeia 
and Cepheus in the north, while the Dragon and the 
Bears are below the pole. Cygnus is well down in the 
northwest, with Lyra and Aquila setting below. The 
southwestern sky is dull, the great square of Pegasus 
being the only prominent configuration within it. 


The Planets 
Mercury is in conjunction with the sun on the 10th, 
(Continued on page 376) 
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Recently Patented Inventions 
Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 








Pertaining to Aeronautics 
AIRPLANE.—L., JAcosy, Paris, Ky. This 
invention relates to controlling means for 
airplanes and has for its general object to 
provide means which may be embodied in 
the structure of an airplane and which will 
permit an exceedingly flexible control. It 
is also an object to provide means whereby 
the normal descent or ascent of the plane 
may be accelerated, and means whereby to 
facilitate the control of the airplane when 
in flight. 

AERIAL PROPELLING MACHINE.— 
S. V. Corres, c/o Chilean Naval Com., 56 
Victoria St., Westminster, London, S. W. 1, 
England. The main object of this invention 
is to provide a permeable casing with de- 
flecting vanes for enclosing a rotary pro- 
pelling mechanism, and which can be ad- 
justed by means of suitable mechanism, in 
order to obtain an efficient utilization of the 
forces developed by the rotation of the pro- 
pelling mechanism in the required direction. 











Pertaining to Apparel 

GARMENT POCKET.—G. W. WALKER, 
2207 Seminary Ave., Oakland, Calif. The 
invention relates more particularly to a 
pocket which is best suited according to its 
peculiarities to workmen’s garments, such 
for instance, as overalls, carpenters’ aprons, 
coats and the like. Among the objects is 
to produce a pocket which will conveniently 
accommodate a quantity of nails or other 
articles, and remove the likelihood of the 
dropping out regardless of any tilted position. 

GARMENT.—I. Roacen, 5 Beekman St., 
New York, N. Y. One of the primary ob- 
jects of the invention is to provide a placket 
especially adapted for shirt sleeves. <A 
further object is to provide a placket in 
which the material employed in the manu- 
facture thereof may be reduced, thus making 
it possible to use scraps rather than good 
material and thereby reducing to a minimum 
the waste in good material. 

GARMENT SUPPORTER.—J. S. WAL- 
LINGFORD, 305 1st Nat'l Bank Bldg., Paris, 
Ky. 
ment for use in connection with hose sup- 
porters which reduces to a minimum the 
tearing or destruction of the garment by dis- 
tributing the supporting strain over a wider 
area of the garment. Further the invention 
aims to produce a clasp which, when prop- 
erly associated, insures the retention of the 
garment against accidental displacement, 
while at the same time permitting of ready 
release and application. 





Electrical Devices 
TERMINAL FOR DRY BATTERIES. 
H. M. Korerzky, c/o Bright Star Battery 

Co., 310 Hudson St., New York, N. Y. The 
invention aims to present a type of battery 
which may be so constructed as to preclude 
the danger of any of the terminal 
clamps, the terminal further embodying the 


loss 


feature of adaptability to the carbon elec- | 


trode so that no danger of a loosening of the 
former from the latter, and a resulting bad 
contact is to be feared 


The invention relates to a clasp ele-| 





A 


all. 
as 


he may see fit. 


so desires. 


broader patent. 








2.—WHAT IS A PATENT? 

PATENT is a purely statutory creation, and there is no common law 
right of property in an invention. 
a monopoly granted by the Crown. 
English Parliament established the beginnings of patent rights as we know 
them in present times, by taking from the Crown the right to exercise this 
power of granting patents, except in the case of inventions. 
is property; it is a franchise; it is a contract with the Government, by virtue 
of which the inventor, in consideration of his giving the publie knowledge of 
his discovery, receives in return a monopoly thereof for a limited period, at 
the expiration of which the discovery becomes public property, and, in so far 
as that patent is concerned, may be freely made, used, sold or practiced by 
As patent rights are property, the owner thereof is entitled to the same 
protection therein, both legally and equitably, as in the case of any other 
property, and he may likewise by assignment, divest himself of his property 
A patent, contrary to a general acceptance of the idea, 
does not grant the right to make or use the subject-matter thereof; it merely 
grants the right to exclude others from so doing, if the owner of the patent 
But the mere grant of a patent, even an entirely valid patent, does 
not preclude that the subject thereof infringes an equally valid but earlier and 
Thus, the patentee may find himself the owner of a patent, 
and yet he may not be able to use the subject-matter of that patent without 
infringing the corresponding patent rights of another patentee. 
hand, no one may, without the consent of the later patentee, make use of the 
patented subject-matter of that later patent. 


In its inception the patent right was 
During the reign of James I the 


The patent today 


On the other 














| TELEPHONE SUPPORT.—J. J. Moss, 
3406 Lexington St., Chicago, Ill. An object 
of the invention is to provide a telephone 
support which may be readily secured to a 
wall or the like, and which has means for 
readily and instantly adjusting the telephone 
to the desired height. A further object is to 
provide a device which has means for sup- 
porting the receiver when the latter is not 
disposed on the telephone hook. 

| CHANGEABLE COLOR SPOTLIGHT. 
—J. M. DoLiison and C. E. Smirn, Address 
C. E. Smith, 39 Ruggery Bldg., Columbus, 
Ohio. An object of the invention is to pro- 


vide an apparatus for projecting rays from | 


an electric bulb through a colored sereen in 
order to provide illumination for exhibiting 
window displays. A further object is to pro- 
vide a rotating color disk having translu- 
cent portions of different colors for creating 
the effect of continuous blending of color. 
ELECTROLYZING APPARATUS FOR 
THE MANUFACTURE OF OXYGEN 
AND HYDROGEN.—G. F. JAvusBert, 155 
Soulevard Malesherbes, Paris, France. The 
invention relates to apparatus to be used for 
the manufacture of oxygen and hydrogen, it 
comprises a tank containing an electrolyte, 
nickel electrodes having tubular stems of the 
same material, a frame supported in the tank 
and supporting the electrodes and fotamf- 
|nous diaphragms of fine mesh and mownted 
in the frame and separating the electrodes. 





Of Interest to Farmers 
ATTACHMENT FOR TRACTORS.—H. 
M. GREASLEY, Corry, Pa. The invention 
particularly relates to an attachment adapted 
to operate for preventing a wheeled tractor 
from turning backwards, upon the rear drive 
wheels being held in a roadway or field, 
against rotation. An object is to utilize the 
movement of the tractor body or frame, when 
| said tractor is turning backwards, for oper- 
j ating mechanism adapted to stop the power 





ito function 


| to the driving shaft; the mechanism is simple 
|}and adapted to be applied to any type of 
| wheeled tractor. 

|_ MANURE LOADER.—F. E. Nutz, 1109 
|W. Springfield St., Urbana, Ill. The inven- 
tion has for its object to provide a machine 
which is effective to completely gather or pick 
|up the material from the ground, elevate it 
| without loss or scattering, and transfer it 
to a lateral conveyor movable in either direc- 
tion and controlled by an operator. The 
device is in general simple and durable, com- 
paratively easy to operate, and inexpensive 
|}to manufacture. 

TRACTOR HITCH.—M. M. KNowLes 





and J. N. Bates, Fort Branch, Ind. The 
general object of this invention is to provide 
a brace that will cause a side draft hitch 
as if the hiteh were central | 
with the line of draft and which will be 
free to automatically adjust itself to a com- 
plete turning movement of the tractor and 
yet be adapted to be made rigid as is desir- 
able when operating over rough ground. 
FENCEPOST ATTACHMENT.—P. T. 
BaILey, Box,272, R. R. 2, Newport, R. I. 
Among the objects of the invention is to pro- 
vide an attachment at the top of the fence- 
post for retaining a pipe or bar in position, 
and which in addition presents means for 
earrying fencing wire and thereby permits 
the use of a comparatively short post and 
at the same time presents an ornamental | 
appearance. 





GRAIN SHOCKER FOR HARVESTER 
BINDERS.—J. E. Dery, Edgeley, N. D. 
The purpose of the invention is the provision 
of an attachment to be applied to various 
makes of harvester binders whereby the 
bundles of grain delivered from the binder 
are formed into shocks and deposited upon 
the ground in an upright position. A further | 
object is the construction of a shocker that 
may be readily adapted to harvester binders 


| without requiring changes. 


| Smith, attorney, Corry, Pa. 
|the invention is to provide a foot rest for 


Of General Interest — 
LIFE-BOAT APPARATUS.—F. A. 
GRAHAM, Harbor Springs, Mich. 








The in- 
vention has reference more particularly to 
an apparatus which is manually operated 
and does not require fuel, and which is 
adapted to actuate the propeller by com- 
pressed air, the heat from compressing said 
air being utilized in distilling salt water for 
drinking purposes. An object is to provide 
an apparatus which may be operated by the 
occupants of the boat for providing distilled 
water, and compressed air as power to oper- 
ate the propeller. 

COUPLING.—J. Zasic, 520 E. 81st St., 
New York, N. Y. The invention relates to 
a coupling particularly intended for con- 
necting the ends of a cord or rope, or for 
attaching a snell to a fish line. The general 
object is to provide a coupling of very 
simple form with a view to promoting con- 
venience in applying the coupling to effect 
a secure connection between the coupled ele- 
ments. (See Fig. 1.) 

WINDOW DOG KENNEL.—C. CHap- 
LIN, 258 Madison Ave., New York, N. Y. 
An object of the invention is to provide a 
dog kennel adapted to be mounted on the 
outside of a window sill of an apartment 
house or other dwelling, and connected to 
the window frame in such manner as to be 
properly supported and protected from rain, 
the arrangement being such that access may 
be secured thereto at any time from the 
interior of the building. (See Fig. 2.) 

COMBINED RULER AND BLOTTER. 
—A. AzcoNna, Magdalena, Mexico. One of 
the principal objects is to provide a device 
which facilitates the ruling of lines with 
pen and ink without soiling or blotting the 
paper, and the blotting of the lines or writ- 
ing by rolling the blotter over the same, thus 
preventing smearing and further eliminating 
loss of time in picking up a separate blotter. 
The device consists of a plurality of sec- 
tions, the outermost being adapted to be re- 
moved and discarded when unfit for use. 
(See Fig. 3.) 

COMBINED STAND.—A. 


PAIL AND 


| G. HARRINGTON, 415 Ann St., Birmingham, 


Mich. In paper hanging or many other 
forms of labor where a pail is used it is 
necessary for the worker to frequently stoop 
for dipping the brush or the like. The ob- 
ject of the invention is to provide a com- 
bined pail and stand whereby the pail may 
be quickly elevated and so held wherever the 
user may wish, and thus eliminate the tire- 
some stooping. (See Fig. 4.) 

FOOT REST.—F. P. Lirz, address D. F. 
The object of 


use with bootblack stands or the like, which 
is adjustable and removable whereby when 
the foot rest is not in use it may be removed 
or adjusted so that it will not afford an 
obstruction liable to ecatch and tear the 
clothes of a person using the rest, or im- 
pede the movement of a person in stepping 
upon or leaving the stand. 
VANITY CASE.—W. G. 


+. KENDALL, 118 
Market St., Newark, N. J. 


The inventor 








Zajic’s ingenious device which 


J. 
saves time for fishermen 


Fig. 1. 


for 


dog kennel 
| gpartment dwellers is the solution made by 
| C. Chaplin 


| 


Fig. 2. This window-sill 











A. Azcona facili- 
inked lines 


The invention of 


Fig. 3. 
tates the ruling of 
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This adjustable paint pail stand to 


Fig. 4. 
Har- 


obviate stooping is the invention of G. 
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Fig. 5. To prevent evaporation, this tank, Fig. 6. Motorists will appreciate this simple : 
invented by A. S. Cooper, is submerged in portable mudhole bridge, the idea of R. D. Fig. 7. 
water Gallager 
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“ saAi mhidabils 
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To clamp and center circular saws, 


ete., this device was designed by G. L. Norris 








has been granted two patents of a similar 
nature relating to vanity cases adapted to 
contain a carrier filled with compact powder, 
and provides a form of retaining means on 
opposite of the central partition of 
the carrier so constructed that it will in no 


sides 


way interfere with the powder packing or 
pressing operation. The retainers may be 
removed from the case for the purpose of 
renewing the cosmetics when the same be- 


come exhausted. 
vide a device which will be simple, neat and 
attractive in appearance. 

SPIRAL ROPE AND CABLE GRIP.— 
G. J. ZINK, 2313 Folsome St., San Fran- 
cisco, Calif. The invention relates to means 
for securing a cable or rope around an ob- 
ject, as, for instance, a log of wood to be 
moved, or on the front axle of an automobile 
to be towed. A particular object is to pro- 
vide means for temporarily securing a cable 
which can be fastened and unfastened with- 
out any effort and still positively secure the 
cable to the object so firmly that it cannot 
lose its grip, no matter how much towing 
power is applied. 

GATE VALVE.—J. E. DEmMpsey, c/o 
Acme Cement & Plaster Co., Olive and 9th 
Sts., Acme, Okla. Among the objects of the 
invention is to provide a gate valve especially 
adapted for application to grain bins and 
the kettles of plaster mills, although the 
valve is capable of a variety of applications 
and may be applied to a cylindrical container 
and the attaching face of the casing may be 
concaved and the discharge spout either 
straight or inclined. 

CLASP.—L. JABNER, O. Box 1665, 
Station C, Los Angeles, Calif. Broadly 
speaking, this invention contemplates a clasp 
for jewelry, including a pair of members, 
one of which is adapted to receive the other 
and within which former member means is 
arranged for coacting engagement with the 
other member to lock and retain the mem- 
bers together against separation, with ex- 
teriorly exposed means for releasing the lock- 
ing means. 

CLOSURE FOR 
Bwioom, 1538 Edith St., Berkeley, Calif. The 
primary object of the invention is to provide 
a closure which will positively seal jelly and 
preserve glasses and tumblers, and which 
may be produced at a modest cost. A fur- 
ther object of the invention resides in the 
simple manner in which it is applied, which 
enables the closure to be used by house- 
wives as well as packers operating on a 
large scale. 

SCREENED DRAIN.—T. C. 
Madrid, Neb. An object of this invention is 


P. 


to provide a screened drain which is adapted | 


| which may be easily attached to the ordinary 


A further object is to pro- | 


CONTAINERS. — D. | 


KUNKEL, | 


window screen without the use of nails or | 
screws. A further object is to prevent the | 
window screen and window sill from decay- 
ing by permitting the water to drain, at the | 
same time preventing insects or the like from 
entering. 

FIRE EXTINGUISHER. — P. Braupe, 
229 Madison Ave., New York, N. Y. The 
principal object of the invention is to pro- 
vide a simple and inexpensive package 
which is indestructible by fire whereby the 
same could be used as a bomb to be thrown 
directly into the flames to extinguish the | 
same. A further aim is to provide a fran-| 
gible closure readily broken by the finger to | 
permit the emptying of the contents onto | 
the flame. 

MATCH CASE.—S. Spracve, Box 481, 
Times Plaza, New York, N. Y. Among the 
objects of this invention is to provide a case 
for dispensing the contents 





or container 
thereof and delivering the matches singly, 
whereby the case may be employed as a} 


holder for the lighted match to preclude the 
possibility of burning the fingers, means be- 
ing provided for ejecting the used match; the 
device may be used in connection with com- 
mon form, or safety matches. 

WINDOW.—S. U. Barr, c/o W. H. 
Jackson Co., 335 Carroll St., Brooklyn, N. Y. 
This invention has for its object to provide 
a window arranged to permit of easily and 
conveniently moving the sashes up and down 
and to render the window air and water 
tight at the time the sashes are in closed 
and locked position, and without the use 
of packing strips or the like. 

LOCKING DEVICE FOR FRUIT CANS 
OR THE LIKE.—H. H. Orpune, 114 H. 
St., Laporte, Ind. An object is to provide a 
locking device which is adapted to closely 
engage with the walls and top of the can 
whereby it will not interfere with the pack- 
ing of the can. A further object is to pro- 
vide a device which may be readily attached 
to cans of ordinary construction without | 
altering their construction. The device con- | 
sists of few parts, and is not likely to get 
out of order. 

FACING FOR CEMENT WALLS.—F. 
A. NoRTHWALL, 4th and Wood Sts., Port- 
land, Oregon. This invention has for its | 
object to provide a facing for walls whereby | 
the exterior of the cement wall of a house 
or the like may be given a neat and artistic 
appearance. It is also an important object 
that the facing may be adapted to be locked 
in position at the time of building or pour- 
ing the cement. 


DIVISION PLATE FOR EGG CASES. 








to be used on a window or door screen and |—J. C. Voornorst, 436 Star Bldg., Wash- | 


|in the bearings. 


|of water so that 


} use, 


ington, D. C. The invention aims to pro- 
vide a dense packing division plate capable 
of safely transporting eggs, bottles, fruits 
and the like, which will answer all require- 
ments in the nature of conditions precedent 
to its use in storage, ocean transport and 
through the mails. A further object is the 
provision of a plate which will be yieldable 
to permit of expansion or contraction, and 
for properly fitting egg-case compartments of 
non-standard dimensions. 

MOUNTING 
—G. W. Suient, P. O. Box 220, Framing- 
ham, Mass. The general object is the pro- 
vision of a simple mounting for stylus levers 
in sound boxes, provided with a_ self-com- 
pensating means for taking care of the wear 
These objects are accom- 
plished by the provision of a lever having a 
trunnion extending at right angles thereto, 
forming bearings in the casing, one of which 
is a groove extending at an angle to the axis 
of the trunnion, and mounting on the casing 
a spring which tends to draw the trunnion 
along the groove to compensate for wear. 

TANK.—A. S. Cooper, 610 So. Broad- 
way, Los Angeles, Calif. The invention re- 
lates to tanks for the storage of oil or other 
liquids which are lighter than water. An 


| object is to provide a bottomless tank of 


this character partly submerged in a body 
it will be in convenient 
position for storage of fuel oil, with small 
loss by evaporation. The device may be 
easily erected and transported to different 
localities, the walls being of light construc- 
tion, either of metal strips that may be 
rolled horizontally, of wooden slats with 
metal bands. (See Fig. 5.) 

PORTABLE BRIDGE.—R. D. GAtra- 
GER, Bay St. Louis, Miss. Briefly stated, an 
important object of the invention is to pro- 
vide a portable bridge, adapted for emergency 
which may be conveniently attached 
to the upper or lower side of the running 


|beard of a vehicle, and readily set up for 


use when necessary. A further object is to 
provide collapsible sides which, when swung 
to an upright position, will brace the tread 
portion of the bridge. (See Fig. 6.) 





____ Hardware and Tools 

CENTERING AND CLAMPING MEANS 
FOR SAWS AND OTHER ARTICLES.— 
G. L. Norris, 224 W. 2nd St., Wilmington, 
Del. The invention relates to arbors for 


|saws, emery wheels or the like, and particu- 


larly to means for centering the saw on the 
arbor and clamping the same in position. 


|The general object is to provide a centering | less. 


and clamping means whereby to promote sim- 


FOR STYLUS LEVERS. | 


|to provide for the facility with which the 
|}saw or like may be clamped or released. 
(See Fig. 7.) 

PIPE REPAIR CLAMP.—J. W. BLatr, 
|378 Sth Ave., New York, N. Y. Among the 
|objects of this invention is to provide a 
|pipe repairing clamp for use in connection 
|with boiler and refrigerating plants where 
the device is to be applied to one of a nest 
of closely spaced pipes; by this device it 
will be possible to associate the body portion 
|of the clamp with one of the nest of pipes 
irrespective of the proximity of the next 
adjacent pipe. 

BRACKET.—B. V. CZARNECKI, 907 
Campbell Ave., Schenectady, N. Y. This in- 
| vention relates to brackets especially adapted 
for supporting shade rollers and curtain 
rods. An important object is to provide a 
bracket which is neat in appearance, stamped 
from a single blank of metal and having 
means whereby the same may be secured to 
a window frame without employing nails 
or similar fastenings, which mar the appear- 
ance of the frame. 


AUTOMATIC LOCK COCK.—J. T. 
O’GorMAN, 1968 Morris Ave., Bronx, N. Y. 
The invention particularly relates to a safety 
device for locking a gas cock or other form 
of valve adapted to be moved from an open 
to a closed position or the reverse. The 
object is to provide a lock which will auto- 
matically become locked when moved to a 
closed position, but will permit the valve 
to be adjusted and manipulated by the same 
hand which opens and closes the cock. (See 
Fig. 8.) 

FISHING TOOL.—C. H. Brown, Breck- 
enridge, Texas. An important object of the 
invention is to provide a grapple or fishing 
tool, especially adapted for use in connection 
with oil and other wells, having means 
whereby the same may be engaged with the 
food valve of an oil well for the purpose of 
removing the valve, the grapple is so con- 
structed that its movement upon being en- 
gaged with the valve is limited, whereby the 
spring arms are enabled to withstand the 
strain incident to use. (See Fig. 9.) 


| ADJUSTABLE BRACE.—W. LEMOIGNE, 
| Box 664, Colusa, Calif. This invention re- 
lates to braces used for imparting rotary 
motion to tools, such as drills, screwdrivers 
and others, the particular object being to 
provide a brace that may be used in the 
ordinary way but possesses special features 
of adaptability and can be used in almost 
any corner or under any conditions where 
the ordinary brace would be practically use- 
It is a further object to produce the 
| brace without materially increasing the cost 





plicity of assemblage, secure fastening, and | of manufacture. (See Fig. 10.) 





Fig. 8 For locking 
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a gas cock in the de- 
sired position this is J. T. O’Gorman’s idea 





Fig. 9. 
devised by 





This fishing tool for oil wells was 
Cc. H. Brown 
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10. An adjustable brace for tight cor- 
is the needed invention of W. Lemoigne 
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Here is a simple, practical doorbell 





is the 


idea 


Fig. 12. Breaking of electric light filaments Fig. 13. Conservation of fuel 














Jefferson Ave., Elizabeth, N. J. The gen-| 
eral object of the invention is to provide a 
construction whereby grids on grate bars 
present an increased area and the dead or 
fixed grate surface is practically eliminated, 
whereby also an increased air circulation is 
provided at the sides and center of the grate | 
and an increased amplitude of movement in | 
the shaking and dumping of the grate is} 
provided for. 

DOORBELL.—J. A. BAcIniey, 2535 Pa- 
cifie Ave., Hoquiam, Wash. The object of 
the invention is to provide means whereby 
a bell may be carried on the knobs of a door 
in such a manner that the bell may be easily 
operated from the exterior door knob. 


It is 
also an important object that the bell will in | 
no way lessen the artistic appearance of the 
door knobs. (See Fig. 11.) 








Heating and Lighting — 


LAMP FILAMENT AND SUPPORT.— | 
A. S. Votpran, 120 W. Washington St., | 
Greenville, 8S. C. An object of the inven- 
tion is to provide a filament and separated 
supporting elements with which the filament 
has contact at various points so that should | 
the filament break or current be otherwise | 
interrupted at one point the remainder of 
the filament will be continued in circuit with | 
the supporting elements and illumination | 
maintained. A further object is to provide 
a support to prevent short-circuiting as well 
as provide strength. (See Fig. 12.) 

GRATE CONSTRUCTION.—C. A. 
Snivety, 809 North “M” St., Tacoma, 
Wash. Among the objects of this invention 
is to provide a grate construction for boiler 
furnaces and the like, so formed and ar- 
ranged that the bearing bars may expand 
or contract longitudinally or transversely 
or become distorted on account of the heat 
or weight without injuring the supporting 
walls of the device or rendering the same 
unserviceable. 

COOKING UTENSIL. —H. J. DANIEL, 
Sutherlin, Va. The object of this invention 
is to provide a steamer especially adapted 
for use in canning or for cooking a number 
of foods simultaneously. An important ob- 
ject is to provide means whereby the rise of 
the water level of the outer receptacle due to 
increase in steam pressure may be utilized 
to relieve the steam pressure and thereby 
prevent the water in the outer receptacle 
from overflowing onto the stove. 

OIL BURNING ATTACHMENT. — A. 
KAISERMAN and A. ZAuaG, 12515 Woodward 
Ave., Highland Park, Mich. The invention 
relates to oil-burning means employing steam 





being burned and more particularly relates 


into connection with the hoisting apparatus | boat structure. 


Fig. 11. 

a button combined by J. A. Baginley with is less annoying, following the invention of behind this vacuum-receptacle heater designed Fig. 14. In _ this machine H. Warren de- 
the obs this device by A. S. Volpian by R. W. Owens corticates nuts 

FURNACE GRATE.—H. Benton, 657{to atomize the oil or heavy hydrocarbon] as such, and when the coupling is shifted|readily applied to and removed from the 


The support or frame con- 





to an attachment designed to be employed 
in connection with the steam boiler of a heat- 
ing system, a hot-air furnace or the like. 
The general object is to provide an attach- 
ment arranged to promote convenience in 
installation, operation and repair. 

VAPORIZER FOR LIQUID-FUEL 
BURNERS.—J. E. MAtivert, 9 Rue du 
Telegraphe, Paris, France. The object of 
the invention is to provide a gasifying device 
for soldering lamps, soldering-irons, chafing- 
dishes and similar articles in which gaso- 
line is used. The device is adapted to pre- 
vent the carbonization of the cotton wick 
by spacing the same from the burner and 
thus insuring the proper functioning of the 
wick at all times. 

BOILER AND WATER HEATER.—J. 





The invention pertains more particularly to 
a device for utilizing waste heat in the 
chimney of a boiler. One of the primary 
objects is to so construct the device that it 
may be attached to the chimney of a boiler 
in such manner as to utilize the waste heat 
for the purpose of heating water and provide 
an unobstructed circulation of water at all 
times. 

OIL-BURNING APPARATUS. —W. FE. 
Fisney, 717 W. Main St., New Iberia, La. 
The invention relates to oil burners for use 
in connection with steam boilers, a purpose 
is to provide an oil burner by means of which 
the intensity of the flame emanating from 


the machine may be used for that purpose. | tains all the necessary elements for propel- 
CORE AND CHUCK.—P. De Martra|ling and steering the boat without requiring 
and B. De Mattia, c/o Munn, Anderson & | 2"Y alteration of the boat structure. (See 
Munn, 233 Broadway, New York, N. Y. Fig. 
The invention relates to the manufacture of CLAPPER VALVE.—A. F. Torsten, 
pneumatic tires. An object is to provide a|349 11th St., Brooklyn, N. Y. The inven- 
core and chuck mounted upon a revoluble | tion relates to valves for outboard discharge 
table forming part of a jack, and so con-/|of waste, and especially to scupper discharge 
The aim is to produce a 


nected that they may be quickly removed, | pipes of ships. 
and that the connecting device shall form; clapper valve which is so constructed that it 





| 
an effective connection not liable to dis- 
arrangement while turning the core as the 
tire is formed thereon. 
| HOT-SLAG RECEPTACLE. —E. E. 
JAMES, c/o R. W. Owens, 25 W. 84th St., 
| New York, N. Y. This invention relates to 
a portable receptacle of the vacuum type 
for holding a quantity of hot slag, the device 





—=|Conrer, 94 Cannon St., New York, N. Y. | being so constructed that the receptacle may 


be filled at the smelters and transferred to 
a dwelling or other place where the slag 
could be used in a so-called fireless cooker, 
ie for other heating purposes. (See Fig. 13.) 
| METHOD AND APPARATUS FOR 
|DECORTICATING NUTS.—H. WARREN, 
108 City National Bank Building, Galves- 
|ton, Texas. The object of this invention is 
| to provide a device for removing the fibrous 
husk of nuts by severing the husk structure 
with a cutting action along lines extending 
longitudinally of the nut, and simultaneous- 
ily prying the severed portions radially of the 
|nut and twisting them circumferentially with 
|respect thereto. The nuts are fed to the 





the burner is automatically controlled in ac- | husker singly, the husks completely removed 
cordance with the variance in pressure of the | and disassociated from the nuts. (See Fig. 
steam in the boiler and in such manner that | 14,) 
the relative proportions of oil and steam | TURBINE.—L. DE SANTIS, c/o Russo, 
applied to the burner remain constant. '2419 Arthur Ave., Bronx, N. Y. Primarily 
29m - ; |the invention contemplates a turbine having 
-_ Machines and Mechanical Devices _ | independably actuated rotor units mounted 
TAPE FEED FOR MOISTENING MA-/on a common drive shaft and arranged in a 
CHINE.—R. M. Brooks, Root 2, Roseburg, | common housing whereby the reverse driving 
Oregon. This invention relates to a device|of the drive shaft may be obtained and 
for handling adhesive tape. A special object } whereby when one of said units is actuated, 
is to provide means by which a portion of | the other inactive unit will constitute a bal- 
the tape may be separated from a roll by | ance or flywheel for the other. _ The turbine 
merely pressing on a foot pedal and in which |is constructed with a primary intake and a 
the separated piece is moistened simultane-| plurality of auxiilary intakes, and with 
ously so that it is ready for immediate use. | manually controlled means for increasing or 
HOISTING MACHINE.—C. Unt. S01 | decreasing the pressure against the rotor. 
Chickasaw Ave., Bartlesville, Okla. Among (See Fig. 15.) 
the objects is to provide a machine for PROPELLING ATTACHMENT FOR 
hoisting the casing, tubing and rods from| BOATS.—J. N. CouGHLAN, 209 W. 115th 
wells. The foremost object is to provide a|St., New York. This invention has for its 
combined hoisting machine and coupling,|object to provide means whereby a person 














both being embodied in an automobile truck, 
and so arranged that when the coupling is 
joined in one way the truck will be operated 


can, with a comparatively slight effort, very 
readily operate the boat by means of a pro- 





peller which is connected with a support 


| remains closed at any angle from the hori- 
yontal to the vertical, irrespective of the 
rolling or plunging of a ship, yet requires 
/a minimum amount of water to effect its 
lopening. (See Fig. 17.) 

| ELEVATOR SYSTEM.—W. Gromer, 36 
8th St., Woodside, L. I., N. Y. The princi- 
pal object of the invention is to provide an 
elevator system involving the use of a plur- 
ality of cages and guides with supporting and 
controlling means therefor, whereby a cage 
is not limited to ascend or descend in a 
single shaft, but may be shifted at different 
levels from one shaft to another, whereby a 
greater plurality of cages may be employed 
than the number of shafts, and a greater 
number of passengers transported in a given 
period of time. (See Fig. 18.) 

POSITIVE LET-OFF MOTION FCR 
LOOMS.—J. A. Porrer, Shiley Mills, Ma- 
con, Ga. The general object of the invention 
is to provide a positive let-off for looms by 
the action of which the warp will be at all 
times under perfect control. An important 
object is to provide a positive let-off motion 
that will be independent of the beam so as 
not to be subject to the variation due to the 
varying diameter of the warp beam. 

FILM CLEANING APPARATUS. — M. 
CouEN, c/o I. Pulver, 1015 Longwood Ave., 
Bronx, N. Y. The invention relates particu- 
larly to an apparatus for cleaning moving 
picture films. The object is to provide an 
apparatus which will clean both sides of the 
film without in any way injuring the same, 
the device gently washing the sensitized side 
and then polishing the unsensitized side. 


APPARATUS FOR MANUFACTUR- 
ING FLOWERS OF SULFUR.—E. Knapp, 
J. K. Dickerson and F. L. Beetrup, c/o 
G. F. Thompson, Niagara Sprayer Co., 
Middleport, N. Y. This invention pertains 
| to a condensing chamber into which the 
| vapors of sulfur are led and condensed to 
| finely divided powdered sulfur, which is com- 
| monly known as “flowers of sulfur.” Among 
the objects is to so construct the chamber 
that the liquid sulfur may be collected at a 
point where it is formed and separated and 



























This improved turbine is the result 


Fig. 15. 
of efforts by L. De Santis 
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Fig. 17. Shipbuilders will recognize the merit 
of this automatic scupper valve, devised by 
A. F. Thorsten 


Fig. 16. Here a hand operated crank and 
propeller replaces the oars in small boats. 
Invented by J. N. Coughlan 







































































18. This flexible system of elevators is 


Fig. 
the product of W. Gromer 
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Fig. 19. Acting on the rotary valve and 
piston principle, this hydraulic motor is the 
invention of R. Rivera 
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Fig. 20. This strainer for the internal com- 
bustion engine is the invention of De Forest 
Byers 
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Fig. 21. By using this clever device of N. J. 
Ryan’s railways will prevent free riding of 
passenger: 








Carley’s roller skate has 
a brake and two wheels only 


Fig. 22. W. O. 








maintained at all times separable from the 
flowers of sulfur formed within the chamber. 

SURFACING MACHINE.—W. H. FRAN- 
cis, Coffeyville, Vitrified Brick & Tile Co., 
Coffeyville, Kans. The aim of the invention 
is to provide a device to be used in conjune- 
tion with the manufacture of bricks, and for 


the purpose of making mat-texture facing | 
brick. A further object is to provide a ma- 


chine by means of which mechanism is pro- 
vided not alone to dig the surface 
but to also redeposit the dug material upon 
the face of the member. 

PACKING FOR PUMPS.—W. A. O’BAn- 
NON, 519 E. Ast St., Tulsa, Okla. Among 
the objects of the invention is to provide a 
packing for use in connection with pumps 
of oil wells of the type in which the cylinder 
moves with relation to the plunger during 
the operation of the pump. A further object 
is to provide a packing adapted to be used 
between the plunger and traveling barrel and 
sealing the same in an efficient manner. The 
packing simple and may be applied 
different types of pumps. 

CLEANING APPARATUS. — J. M. 
Stepp, Williamson, W. Va. The invention 
relutes to a device adapted for use in clean- 
ing such floor coverings as carpets and rugs. 
An object is to provide a device whereby 
a cleaning solution or pure water may be 


serving 


is to 


applied in the form of a spray to a floor 


covering and picked up by means of a suc- 
tion head which also picks up the dirt en- 
countered, and leaves the rug or carpet clean 
and dry. 

HYDRAULIC MOTOR, — R. RIvera, 
Sonsonate Salvador, C. A. The object of the 
invention is to provide for a simple auto- 
matic action in hydraulic motors through 
the use of a readily adjustable, readily con- 
trolled valve mechanism, which may be thor- 
oughly and effectively lubricated, and which 
is capable of ready and convenient repair or 
substitution of parts at all times. The 
paris are mostly in full view, therefore, any 
adjustments or repairs, if necessary, are a 
simple matter. (See Fig. 19.) 





Prime Movers and Their Accessories 

STRAINER.— De Forest Byers, Box 
185, Clear Lake, Iowa. This invention re- 
lates generally to gasoline straining attach- 
ments for internal combustion engines of 
various characters and in various uses, and 
more particularly to a strainer which may 
be readily interposed within the gas supply 
line, for instance, between the supply tank 
and the carbureter to prevent the passage of 
sediment along with the fuel into the car- 
bureter. This device when installed needs at- 
tention only at long intervals. (See Fig. 20.) 

FLEXIBLE COUPLINGS.—E. Scuwarz, 
c/o Magneto Attachment Co., 3608 Park 
Ave., New York, N. Y. The invention per- 
tains more particularly to shaft couplings of | 


the flexible type. The primary object is to 
provide a coupling for magnetos, generators 
and other accessories used in connection with 
internal combustion motor power plants. It 


is a further object to construct a coupling | 


by means of which the armature shaft of 
the magneto is adjustable relatively to the 
|driving shaft to permit of a proper timing 
of the magneto. 
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Railways and Their Accessories 


~ INDICATOR FOR CAR SEATS.—N. J. 
RyAN, 51 Main St., Tuckahoe, N. Y. The 





invention relates to an indicating mechanism l te 


to be associated with the back of passenger 


car seats, more particularly on trains en- 
| aged in suburban traffic, with a view to 
}circumvent dishonest passengers who pur- 


chase tickets entitling them to travel a com- | 


paratively short distance and attempt to ride 
beyond the station to which the ticket has 
been purchased. The general object is to pro- 
| vide an indicating means which is both simple 
|and durable. (See Fig. 21.) 
| CAR DOOR FASTENER. — W. KANE, 
}141 Margaret St., Sarnia, Ontario, Canada. 
|The invention has for its object to provide 
|a device which is easily operable to secure 
or release the car door in either fully closed 
or partly open position and which is adapted 
|to secure the door in closed position or in 
partly closed position as desired in such man- 
of the car. 
durable con- 


jner as to admit of ventilation 
The device of simple and 
struction. 

BRAKE-ROD ATTACHMENT.—J. W. 
|CONNELL and J. ARMSTRONG, Centralia, 
Wash. An object of the invention is to pro- 
vide means whereby the action of a brake 
rod is cushioned so as to increase the braking 
power and prevent the brake shoes from 
being too suddenly applied in case of an 
emergency application of the brakes. A 
further object is to provide a rod attachment 
which may be readily applied to engines, 
passenger coaches, freight cars or street cars 


is 





without substantial alteration to the original | 


construction. 

AUTOMATIC TRAIN STOP.—E. DE 
LEON, Remedios, Cuba. he general object 
of the invention is to provide an automatic 
train stop controlled by truck movement, a 
more specific object being to provide a train 
stop that will be sensitively responsive to 
the dropping of the front wheels of the truck 
to dispose the truck in an oblique position 
a rail in its proper place, 
the movement of the truck from a normal 
position serving to actuate valve opening 
means for applying the brakes. 

SLIDING DOOR FASTENER.—H. M. 
Van AtstyNe, 50 Chestnut St., Rensselaer, 
N. Y¥. Among the objects of the invention 
is the provision of a construction to reinforce 
the sliding doors of freight ears. A further 
object is the provision of means whereby the | 


in the absence of 








door when moved to closed position can be 
very easily locked. The fastener is simple 
and strong, and requires a minimum of parts 
all of which are easily accessible. 





Pertaining to Recreation 
PAVEMENT GLIDE.— W. O. CARLEy, 
831 N. 8th St., Walla Walla, Wash. The 
invention relates to roller skates or pave- 
ment glides. Its object is to provide a glider 
that will need two wheels only instead of 
four, and will thereby decrease friction, that 


| will allow the wheels to be of larger diame- 


} 





|braking position. 


jsled or the running gear of a baby carriage, 


r with a resultant higher degree of stabil- 
ity; that will provide a brake allowing the 
operator to come to a stop even when glid- 
ing down hill, and at the same time largely 
eliminate the danger of falling backward. 


(See Fig. 22.) 





Pertaining to Vehicles a 


AUTOMOBILE LOCK. — J. H. Frost, 
341 E. 136th St., New York, N. Y. This 
invention relates to a simple and inexpensive 
anti-shaft device for motor vehicles, and 
refers more particularly to a lock which 
covers the slot of the emergency brake, and 
which when in operative position coacts with 
the lever of the brake to retain the same in 
The device prevents un- 
authorized shifting of the brake when locked, 
but does not prevent the car being pushed, 
in case of fire. (See Fig. 23.) 

DUMPING BODY.—W. H. MAn8 tow, | 
R. F. D. No. 4, Trenton, N. J. The inven- 
tion aims to provide a dumping body par- 
ticularly adapted for use in connection with | 
vehicles such as are utilized for the trans- | 
portation of coal, sand, etc. The primary 
object of the invention is to provide a body 
capable of being moved with respect to the 
supporting member that it assumes a 
dumping position, the body being moved to 
this position by means of mechanism of ex- 
tremely rugged and simple construction. 

BODY FOR CHILDREN’S VEHICLES. 
—D. A. Cameron, c/o J. F. Hambilzer, 
Houghton, Mich. The invention relates to 
a top or body adopted to be applied to a 





so 


and having the general character of the body 
of a closed automobile. The general object 
is to provide a body arranged for the con- 
venient placing and removal of a child, with 
ample provision for a supply of fresh air, the 
front portion, representing the engine, being 
used as a storage box. 

DIRECTION INDICATOR.—O. C. 
KNIGGE, 146 W. 25th St., New York, N. Y. 
Among the objects is to provide means by 
which the contemplated direction of travel 
of a motor vehicle may be signaled to drivers 
of other vehicles, and to provide a device in 
which the signal may be given at a time} 
before the actual operation of change in di- | 





jor day. 


| tion is to provide a tool for expeditiously re- 


rection of the vehicle is performed, the ‘e- 
vice also indicates the intention of the driver 
to stop. The signal may be used by night 


FOR VEHICLES.—J. Ff. 
Hancock, c/o Charleston Chemical Co., 
Charleston, S. C. An object of the invention 
is to provide a support or cradle adapted 
to support an automobile with the wheels 
out of contact with the ground, which is 
automatic in that the car may be elevated 
by simply running it into the cradle under 
its own power, the automobile supplying 
the power necessary to actuate the cradle in 
the elevating operation. (See Fig. 24.) 
PROTECTIVE VENTILATING 
SCREEN FOR VEHICLES. — B. A. 
DANIELS, c/o Bochardt & Bochardt, 508 
Citizens Bank Bldg., Tampa, Fla. An ob- 
ject of this invention is to provide a simple 
and practical device which is adapted to be 
detachably secured to a vehicle to protect the 
occupants of the vehicle from insects, mis- 
siles, and other flying objects, such as gravel 
dust and the like. A further object is to pro- 
vide a device which in its applied position 
will not obscure the vision or in any way 
interfere with the operation of the vehicle. 
(See Fig. 25.) 
TOOL FOR REMOVING FROM OR 
APPLYING DIFFERENTIAL GEARS 
TO THEIR AXLES.—W. C. BAKELs, Mid- 
land Park, N. J. An object of this inven- 


SUPPORT 


moving or associating a gear with its axle by 
forcing the same into or out of place, thereby 
eliminating the necessity of hammering or 
pounding the same. The tool is strong and 
simple, and particularly adapted for use in 
repair shops or garages having means for 
associating the same with an ordinary bench 
vise. (See Fig. 26.) 

REENFORCING STRIP FOR TIRES. 
—M. B. Peeptes, Scotia, S. C. An impor- 
tant object of this invention is to provide 
a strengthening or reenforcing strip between 
the flange of the rim and the bead of the 
tire so that the flange cannot come. in direct 
contact with the bead of the tire and so 
as to effectively exclude sand, water and the 
like. The reenforcing strip may be applied 
by a vuleanizing process or may be placed 
in position at the proper place and remain 
separate from the tire. 

WHEEL.—R. G. Bruner, 935 Moy Ave. 
Windsor, Ontario, Canada. ‘The invention 
relates more particularly to a spring or resil- 
ient wheel possessing relatively high ecushion- 
ing capacity and in which the springs which 
are not under load at any given time do not 
increase the stresses imposed upon the springs 
under load, at the same time being adapted 
to immediately come into action when moved 
into position to be subjected to load. The 
parts are readily accessible for purposes of 
cleaning, replacing and repair. 
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Fig. 23. J. H. Frost’s invention locks the 


car by locking the emergency brake 




















Fig. 24. This ingenious device for quickly 
jacking up all four wheels of a car was con- 
ceived by J. E. Hancock 








Fig. 25. Drivers who have been stung by 
bees will appreciate the invention of B. A. 
Daniels 
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26. W. C. Bakels’ simple device for 
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removing differential gears 








legs of the 
jointed X, q 
to the sea 





1923 


~. 











nigh 


it 


*ntion 
lapted 
vheels 
ich is 
vated 
uncer 
lying 
dle in 


ING 
» A, 
q 508 
n ob- 
imple 
to be 
et the 
, ™ms- 
rravel 
) pro- 
sition 

way 
hicle, 


OR 
LARS 
Mid- 
nven- 
ly re- 
le by 
ereby 
ig or 
r and 

in 
s for 


yench 


se 


RES. 
n por- 
ovide 
ween 
F the 
lirect 
d 
1 the 
plied 
laced 
main 


so 


Ave., 
ition 
resil 
hion- 
hich 
» not 
rings 
ipted 
oved 
The 


is of 


_ 





NOVEMBER, 1923 








Chemical Processes 





COMPOSITION FOR IMPREGNATING 
WOOD AND PROCESS OF PREPARING 
IT.—G. GoESTER, c/o Georgia Vita Ligno 
Co., Brunswick, Ga. This invention aims to 
provide a process and substance where- 
by wood, after being treated with such sub- 
stance, will become.immune from the at- 
tacks of destructive animal life for an un- 
limited length of time, even though sub- 
merged and at times exposed, as, for in- 
stance, at low tide, to the air. The mixture 
consists of coal oil, bone oil, and crude car- 
bolic acid, heated that they may be con- 
densed to get rid of the ammonia vapors. 








bs ___ Of General Interest 


METER BOX.—C. W. BLUE, c/o Messrs. 
Janney & Co., Montgomery, Ala. The ob- 
ject of the invention is to provide a meter 
box closure of simple and strong construc- 
tion which may be securely locked at a 
plurality of points and which cannot be un- 
locked except by a key of peculiar construc- 
tion, and which when unlocked cannot be 
removed until rotated to certain defined posi- 


the closure will be removed by an unauthor- 
ized person. 

PAIL CLOSURE.—S. M. JoHNSOoN, ¢/o 
The Ohio Pail Co., Middlefield, Ohio. The 


pail employed for storing or shipping paint 
or the like in which the closure must be 
securely held against displacement. The pri- 
mary object is to provide a closure which 
is adapted to be crimped for securing the 
same to the pail and in which every possi- 
bility of unintentional displacement is elim- 
inated, yet the closure is easily removable 
when desired. 

LAZY TONGS.—J. G. CoRNELL, 988 
Hancock St., Brooklyn, N. Y. The general 
object is the provision of a simple and dur- 
able mounting for associating the different 


by providing a common shaft on which 
pair of the bars of each of the two sets of 
bars is rotatably mounted, interposing be- 
tween the bars of the different pairs a bear- 
ing, and mounting on the shaft means for 
forcing the bars toward one another to com- 
pensate for wear. 

COOKING DEVICE.—M. Kort, 280 E. 
10th St., New York, N. Y. The general 
object of this invention is to provide a device 
in which food may be cooked without the 
use of grease or any means for preventing 
it from sticking to the cooking vessel. A 
further object is to provide a drum in which 
means for supporting the food to be cooked 
is located, and rotatable means so that when 
placed above a source of heat a continual 
change of area is directly in line with the 
flow of heat. 

CLASP.—L. Jasner, P. O. Box 1665, 
Station C, Los Angeles, Calif. .The inven- 
tion aims to provide a simple and rugged 


tively insures against accidental separation 
and resultant loss of the article. A further 
object is to provide a clasp which functions 
to permit of relative rotation of the elements 
whereby the same act as a swivel. A still 
further aim is to produce a minute device 
without detracting from its strength. 


CRIB COVER.—FE. M. Drew, Blanchard 


Bldg., Barre, Vt. The primary object of 
the invention is to secure the covers for 
children’s cribs in such a manner that the 


covers will not be displaced relative to the 
crib or the occupant thereof upon restless 
movements, the occupant being free to turn 
upon one or the other side without disar- 
ranging the covers, yet the occupant may 
be removed and replaced in the crib with- 
out disturbing the covers. 

METER CONSTRUCTION.—E. A. KEr- 
STEIN, 447 Delaware Ave., Albany, N. Y. 
The invention relates more particularly to 
gas meters. An object is to provide a meter 
of the general conventional type, the parts 
of which will be modified to virtually pre- 
clude distortion or displacement of the crank- 
shaft. A further object is to provide a slide 
valve actuator, in association with the base 
of the meter casing in such manner that the 
base may be readily removed for purposes 
of renewal, ete. 

FOLDING SEAT.—A. Trourry, 15 Im- 
passe Parmentier Courbevoie, Seine, France, 
This invention has for its object to provide 
a seat characterized by the features that the 








to the seat, the other to the back, which 


tions, thus making it highly improbable that | 


invention particularly relates to the type of | 


members of the system. This is accomplished | 
a | 


separable fastener for jewelry which posi- | 


legs of the seat constitute the branches of a | York, N. Y. 
jointed X, one of the branches being pivoted | struction which may act in the ordinary ca- 
'pacity of door locks or may act in conjunc- 
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latter is likewise pivoted to the seat proper, 
the locking of the branch to the back effected 
by a suitable device. 

DOUBLE-FACED CHANGEABLE-LET- 
TER SIGN.—J. G. WiuiaMs, 142 E. 47th 
St., New York, N. Y. The object of the 
invention is to provide a simplified sign 
capable of receiving different sized letters 
without adjusting any of the parts, and so 
arranged that any desired size may be read- 
ily applied or removed from either front or 
rear face of the sign, the size being formed 
of built-up sections with means for engaging 
and holding the letters in place. 

ROLL FILM HOLDER.—J. A. Knorr, 
26 Cortlandt St., New York, N. Y. An 
object of the invention is to provide a film 
holder for moving picture cameras which 
may be readily attached when in use to act 
as means for supplying unexposed film or 
as a reel for receiving exposed film. A fur- 
ther object is to provide a holder with a hub 
structure acting in the double capacity of 
a reel member and a clutch for interlock- 
ing with driving mechanism. 

MOTION PICTURE CABINET.—A. G. 
MERRIMAN, 416 Dodge St., W. Lafayette, 
|Ind. ‘The invention relates to cinemato- 
|graphic apparatus. An object is to provide 
s ornamental cabinet which comprises a 
| 





easing having a translucent screen in one 
side and means disposed interiorly for ocea- 
sioning the reflection of images of pictures 
upon the screen. A further object is to 
provide means for preventing the overheat- 


ing of combustible elements comprised in the 


apparatus. 
APPARATUS FOR TURNING DEEP- 
WELL BITS WHEN BEING SHARP- 


ENED.—J. G. Scnooitrey and H. M. RANs- 
DELL, Tulsa, Okla. The object of this inven- 
tion is to provide means whereby the turn- 
ing of a bit upon an anvil may be easily 
accomplished with a minimum of labor and 
without the possibility of being burnt. The 
|invention provides a novel form of pulley 
with a chain and a U-shaped supporting 
member adapted to be used in conjunction 
with the apparatus. 

LOGGING HOOK AND LINK.—L. E. 
PARKER, Pe Ell, Wash. The primary object 


is to provide means for detachably connect- | 


ing separated elements together in such man- 
ner as to normally prevent the parts from 
being accidentally disconnected. 


relatively movable parts and a link adapted 
to engage the hook when in a certain posi- 
tion, and prevented from disengaging when 
in any other position. 

LOCKING HINGE.—K. O. Goper, 3025 
Richmond Ave., Oakland, Calif. The 
ticular object of this invention is to com- 
bine with a hinge commonly used as a lock- 
ing device by means of which the hinge may 
be prevented from swinging on its pivot. 





The device comprises a slot in one strip of | 


the hinge and a rigid member secured to the 
other strip having a projection, and means 
|for locking the projection to the slot. 
BOILER TUBE CUTTER.—M. Mauer, 
c/o National Boiler Works, Water St., foot 
of McKinley Ave., Bay City, Mich. The 
general object of this invention is to provide 
a boiler tube cutter which is of simplified 
construction. The device comprises an elon- 
gated body adapted to be inserted into a 


boiler tube, and a circular cutter so con- | 
structed as to move radially outward so that | 


the cutter will sever the tube, on the turning 
of a handle. 

UNIVERSAL WOODWORKING TOOL. 
—J. H. Bioopcoop, c/o Wizard Mfg. Co., 
Box 1312, Tampa, Fla. A purpose of this 
invention is to provide a motor-operated 
woodworking tool which permits of the sub- 
stitution of various forms of tools thereto, 
|so that all the major operations in the work- 
|ing of lumber incident to the construction 
of wooden buildings can be performed with 
one and the same tool. The tool can be 
arranged to accommodate itself to a right or 
left-handed operator. 

ADJUSTABLE JAMB UNIT.—C. F. 
| BIELE, 379 W. 12th St., New York, N. Y. 
|This invention relates to an adjustable metal 
jamb unit for fitting into a doorway where 
the wall opening lacks the proper accuracy 
of dimensions to suit the intended door, as 
in the case of built-in tile doorways in tile 
bathrooms and other situations. The general 
object is to provide a jamb unit composed 
of elements embodying strength and sim- 
plicity. 

LOCK.—J. Mann, 348 E. 125th St., New 


An object is to provide a con- 


A further | 
object is to provide a hook formed with no | 


par- | 





tion with a link as a safety catch for a door 
when ajar. Another object is to provide a 
locking structure with a locking bolt and a 
link pivotally mounted on the keeper ar- 
ranged to co-act with the bolt to present a 
link safety device for holding a door par- 
tially open and at the same time locked. 
CREMATORY.—A. C. Fetron, JR., Ma- 
eon, Ga. An object of the invention is to 
provide a crematory which affords facilities 


all the heat generated within the crematory. 
A further object is to provide a simplified 
construction which embodies an arrangement 
whereby fuel may be readily fed to the 
combustion chamber 
ing passages of the crematory conveniently 
cleaned. 

PNEUMATIC SUPPORT.—G. JorpDAuN, 
Palm Beach, Fla. 
pneumatic supports especially adapted for 
use in the water, but may be readily applied 
for other uses, as, for instance, pneumatic 
cushions for vehicles or for mattresses. More 
particularly the device is constructed for 
teaching the art of swimming, or for use as 
a float employed in the water, at the same 
time retaining the advantages in respect to 
assistance in learning to swim. 

STERILIZING CONTAINER. — G. 
Gross, Eldorado Springs, Mo. An object 
ot the invention is to provide a container 
having a plurality of compartments, each 
separate from the other, and each being 
adapted to permit of instruments to be steri- 
lized or kept in a sterilized condition, and 
being removably disposed therein, the cells 
being removable from the outer casing for 
cleaning or other purposes. 

TRAP.—L. C. <Accota, Canton, Mo. 
Among the objects of this invention is to 
provide a trap in which the clamping jaws 
also act as an actuating spring means, and 
in which the jaws are locked in closed posi- 
tion when the trap is sprung, means being 
provided for varying the spring tension. The 
device is durable, of simple construction and 
not likely to easily get out of order. 

FILM DRIER.—J. W. Hicks and W. 
W. Hicks, 2815 14th St., N. W., Washing- 
ton, D. C. The invention relates to driers 
especially adapted for drying photographic 
| films. An important object is to provide a 
| drier having means whereby a constant cir- 
culation of heated air is maintained, and 
| having a plurality of slidably supported 
| racks with means whereby they may be 
| readily positioned exteriorly of the drier so 
as to permit of the rapid hanging of re- 
| moval of the strips of film carried thereby. 

PIN CLASP.—J. ZANGRILLI, 214 E. 126th 
St., New York, N. Y. This invention re- 
lates to devices purposed to retain the cor- 
ners of soft collars and the like; among the 
objects is to secure retention without undue 
strain, to facilitate the insertion and re- 
moval of the pin-clasp, to make it possible 
to leave the holder securely engaged with 
one corner for future use, while embodying 
features of extreme inconspicuousness ard 
simplicity of structure. 

CLEANING STICK.—H. W. Rovutson, 
3406 Andover St., Oakland, Calif. The par- 
ticular object of the invention is to provide 
convenient means for holding a scouring ele- 
ment such as steel wool in combination 
with means for saturating the scouring 
means with soap or a similar cleaner while 
| the same is being used. The device com- 
prises a tube which is adapted to project 
the cleaning material as required. 


ADHESIVE.—O. Jonnson, c/o Johnson, 
Waterproof Glue Co., 60 California St., San 
Francisco, Calif. The invention relates to 
the process of making an adhesive composi- 
tion which consists in extracting the oil from 
the soya bean, grinding the residue, and then 
adding to the finely ground residue hydrated 
lime and sodium fluoride, in about the fol- 
lowing proportions; three parts lime, one 
part sodium fluoride, ten parts bean, and 
water to desired consistency. 

VANITY CASE.—W. H. DenNEY, Metro- 
politan Tower, 23rd St., New York, N. Y. 
The invention has for its object the provision 
of a twin compact container of the conven- 
ient circular type with an upper and lower 
compartment in which the regulation size of 
compact is arranged with an applicator or 
puff for each, the compartments may be 
used simultaneously and a convenient mirror 
is supported by the cover. 

VANITY CASE.—W. G. Kenpatt, 118 
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Market St., Newark, N. J. Among the ob-| 





for utilizing in the incineration practically | 


and the heat conduct- 


This invention relates to | 


M. | 


349 


an auxiliary receptacle hingedly connected 
thereto and swinging laterally therefrom. A 
further object is to provide a hinge by means 
of which a laterally-swinging receptacle may 
be pivotally mounted on the main receptacle 
by the same hinge which forms the pivotal 
mounting of the cover. 

ANIMAL TRAP—J. W. Prikose, c/o 
| Mrs. S. W. Harlison, 112 No. Hinds St., 
| Greenville, Miss. The invention relates to 
traps for catching rats, mice and the like, the 
lobject is to provide a trap of the ever-set 
type, being always open for the entry of the 
rodent except immediately after an animal 
has entered and has closed the entrance prior 
to passing into the retaining chamber, the 
|device being free of all mechanism within 
the entrance prevents fright on the part of 
the animal. 





SHOE DRESSING.—S. CassiIsa, 314 
New York Ave., Brooklyn, N. Y. Among 


the objects is to produce an inexpensive 
dressing of the non-lustre type, adapted for 
}use on canvas and suede shoes which will 
|not render smooth the surface of the shoe, 
but preserve its original appearance. The 
dressing contains plaster of paris, starch, 
Magnesium oxide, sugar, borax, perfumed 
glycerine and water to produce a paste. 

SPACER FOR PAVING BLOCKS.—W. 
P. Wuitney, 2600 E. Ash St., Springfield, 
Ill. The object of the invention is to pro- 
vide a spacer which may be easily and quickly 
applied to a paving block of concrete, creo- 
sote, or the like, or to a paving brick pre- 
vious to the setting thereof for holding the 
same properly spaced for pouring or other- 
wise inserting a filler such as tar and sand. 

COMBINATION BILLING SYSTEM.— 
R. V. NewsHaAm, 369 Pine St., San Fran- 
cisco, Calif. This invention has reference 
more particularly to a combined form which 
| will enable an office transaction to be ac- 
counted for in one operation on a typewriter 
to leave the original bill a so-called expira- 
tion record and a copy of the original bill 
for collection purposes. 

AMPLIFIER.—R, P, SILVERTHORN, 222 
So. State St., Marion, Ohio. An object of 
|the invention is to provide an amplifier 
which is so constructed that it will bring 
out tones otherwise lost in the playing of 
a record. A further object is to provide 
means for suspending the amplifier directly 
under the tone arm of a phonograph so that 
|the amplifier does not contact with the cab- 
inet and cabinet vibration is entirely done 
away with. 

TELESCOPE.—M. LIcHTMAN, E. 
| 93d St., New York, N. Y. Among the ob- 
jects of the invention is to provide means 
whereby a plurality of telescoping sections 
ean be fitted and constructed to slide with 
respect to one another by the use of a mini- 
mum number of parts in the construction, 
which greatly enhances the simplicity of the 
device, and produces a compact telescope, 
which is economical to manufacture. 


SLIDE RULE.--C. N. ReyNoxps, Jr., 
131 Rochambeau Ave., Providence, R. I. The 
general object of the invention is to provide 
a means for illustrating the implications of 
Einstein’s restricted theory of relativity. The 
object is accomplished by providing a rule, 
including slides, which has a plurality of 
scales marked thereon for illustrating the 
apparent effect of the uniform relative mo- 
tion of two observers upon their respective 
units of time and space. 


LOOSE LEAF CONNECTION.—F. L. 
Martin, c/o A. W. Swiezy, 4 Bond St., 
New York, N. Y. The primary object of 
this invention is to provide a loose leaf con- 
|nection for detachably associating the leaves 
|of pages to a binder which eliminates the 
| necadaley of employing bolts, split rings, or 
| other standard forms of separable fastening 
|elements for this purpose. As a further ob- 
ject the invention aims to produce a simple 
and inexpensive connection in the form of 
resilient clips. 

DISPLAY BOX. — A. K. Harnep, 161 
W. 105th St., New York, N. Y. The inven- 
}tion more particularly relates to losses for 
| displaying or exhibiting flat goods such as 
| handkerchiefs, underwear and the like. A 
specific object is to provide means whereby 
an ordinary box can be converted into a 
|counter or show case without changing its 
construction and without removing the con- 
tents or disturbing the original package. 

LIFTING DEVICE.—J. Burxtey, 4248 
No. Drake Ave., Chicago, Ill. The invention 
relates to a lifting device primarily for use 
as a kitchen utensil. The general object is 
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the article of food being cooked so that after|contained and thoroughly efficient, and can|object of the invention is to provide a con- 
cooking the food may be removed from the/|be controlled by a person without knowledge | struction which will be automatic in its ac- 


cooking utensil, retaining it in its original 
shape. 

RECEPTACLE.—I. Levy, c/o Nick- 
thausen & Levy, 252 Java St., Brooklyn, N. 
Y. One of the objects of this invention is to 
provide a device especially adapted for con- 
taining cakes and similar perishable foods, 
the device being constructed with sliding 
doors giving access to the compartments in 
which the articles are adapted to be placed. 
The device is simple of construction, and 
easy of operation, and can be manufactured 
at a reasongbdly low price. 









Machines and Mechanical Devices 





INK DISTRIBUTOR.—D. V. KAUFMAN, 
2 W. 117th St., New York, N. Y. An object 
of the invention is to provide an attachment 


for printing presses which may be bodily 
applied and removed without injuring the 


attachment or the press. A further object 
is to provide an ink distributing construction 
whereby all parts of a sheet may be supplied 
with an even quantity of ink and thereby 
cause pictures and other representations re- 
quiring an appreciable amount of ink to all 
appear alike when printed. 

MOLDING MACHINE.—P. Due, 49 
Rue Notre Dame des Champs, Paris, France. 
The invention relates to a molding machine 
for the purpose of giving to the peripheral 
part of a molded article an exactly deter- 


mined height no matter how irregular may | 


be the quantity of plastic material intro- 
duced into the mold. 

DISHWASHING MACHINE.—U. S. G. 
Wetsa, 90 Prospect Park West, Brooklyn, 
N. Y. Among the objects of the invention 
is to provide means for directing the water 
effectively onto the dishes in the receptacle 
of the machine, and means for agitating the 


water and directing the water upwardly 
along the sides of the container, the cover 
being so formed as to direct the water con- 


tinuously inwardly and downwardly. 

PUMP. — M. P. Ferrer, 357 Hamilton 
Ave., Brooklyn, N. Y. The general object 
is to provide a pump for pumping viscous 
substances whereby the flow of the material 
will be facilitated. A further object is to 
provide a steam jacketed pump cylinder for 
the heating of the viscous material and to 
utilize the steam as a motive fluid for turn- 
ing the pump. 

DOUGHNUT MACHINE.—C. A. Purpy, 
5825 Wayne Ave., Chicago, Ill. This inven- 
tion has for its object the provision of a 
device in which the amount of dough forced 
through the cutting die may be varied to 
produce thin or thick doughnuts. A further 
object is to provide a machine in which the 
dough is first drawn into the device and 
then forced through the die. 

METHOD AND APPARATUS FOR 
SEPARATING MATERIALS.—J. A. Rice, 
1165 Arch St., Berkeley, Calif. 
tion relates to centrifugal ore separators, 
and more particularly to a form of “trap” 


by means of which the heavier parts of the | 


crushed ore may be separated from the ore 
and discharged in a simple and reliable man- 
ner. An object is to provide a separator 
which may be easily operated and with 
which large quantities of ore may be treated 
at a low cost. 

PUMP.—L. L. INGRAHAM, Gooding, 
Idaho. The object of the invention is to 
provide a pump adapted for elevating liquids 
when submerged in a body of water and hav- 
ing a relatively high pumping capacity. It 
is also an object that the parts be simple and 
not subject to get out of order, and that the 
pump be adapted to operate at a very low 
speed, at the same time deliver a large 
volume of liquid. 

ROAD MACHINE. — K. CHRISTENSON, 
Benedict, N. D. Among the objects of the 
invention is to provide a machine which is 
adapted to carry out road building or repair- 
ing operations, which is effective in opera- 
tion to loosen, distribute and pack the ma- 
terial constituting the roadway, which is 


flexible in its action, easily controlled and | 


of simple and durable construction. 

GLASS WASHING MACHINE.—F. T. 
BuRNHAM, c/o Burnham Bush Straw Mfg. 
Co., Newton Center, Mass. The invention 
contemplates a comparatively simple machine 
which is especially designed for handling 
large quantities of glasses, cups, dishes or 
similar containers in soda fountains, restau- 
rants or the like to thoroughly clean the 
articles. Among the principal objects are to 
provide a machine for saving time and labor, 
which is automatic in its operation, self- 


This inven- | 


of mechanical devices. 

SCALE ATTACHMENT.—F. R. WAIN- 
WRIGHT, 258 Jewett Ave., Jersey City, N. J. 
The aim of the invention is to provide a 
device which may serve as a display or ad- 
vertising medium for any conventional type 
of scale, subsequent to its manufacture, or 
to be applied at the time of manufacture 
and will be actuated by the movement of the 
scale mechanism in such manner that per- 
sons will notice the advertising or display 
matter. 

ELEVATOR.—J. G. CoRNELL, 988 Han- 
cock St., Brooklyn, N. Y. The general ob- 
ject of the invention is the provision of an 
inexpensive, simple and durable elevator of 
the lazy tongs type provided with balancing 
means that may be located below the elevator 
cage and which is attached to the lazy tongs 
system. A further object is the provision 
of an elevator for mounting in floors or side- 
walks, provided with equalizers for adjust- 
ing the operating chains on the driving 
| mechanism. 
| WASHING 
and E. C. Prarr, c/o F. K. 
| N. St. Louis Ave., Chicago, Ill. Among the 
lobjects of the invention is to provide a 
washing machine embodying means for caus- 
ing the circulation therethrough of a clean- 
ing fluid and a continuous flow to the cleans- 
ing fluid through articles disposed within an 
|oseillatory receptacle. A further object is 
|to provide a device having means for drain- 
ing the liquid compartment so that the 
cleansing fluid may be changed at will. 

ADVERTISING DEVICE.—F. R. CueEs- 
TER, c/o Chester Pollard Co., 1416 Broad- 
way, New York, N. Y. This invention re- 
lates to a mechanical device wherein soapy 
water is blown into bubbles which are al- 
lowed to fall in a cascade, means being 
provided for illuminating the bubbles, while 
in continuous movement, the bubbles burst- 
ing and returning to a liquid, which is again 
blown into more bubbles, the effect produced 
being pleasing and ornamental. 

WATER CARRIER.—H. J. DAnrtet, 
Sutherlin, Va. An important object of the 
invention is to provide a simple and reliable 
means whereby water may be carried from 
a spring to a house or other point of use 
without the necessity of going to the spring 
and manually filling the carriers. A further 
object is to provide a monorail structure 
having convenient means whereby a_ truck 
is held upon the rail at the end of its move- 
ment and when the buckets of water have 
been removed. 


JUSTIFYING 





MACHINE.—F. K. RENNER 


DEVICE FOR TYPE- 
WRITERS AND THE LIKE.—K. C. 
O'BRYAN and J. W. O'Bryan, 36 Bryant 
St., N. W., Washington, D. C. This inven- 
tion relates generally to typewriting ma- 
chines, and more particularly to attachments 
having for their purpose the justification of 
lines of typed matter and the graduated 
spacing of characters in a line, the invention 
| being applicable to typewriters, stencil cut- 
ters and other key actuated devices having 
movable carriages and a normally unadjust- 
able escapement control for the carriage. 

WATER CONTROLLING DEVICE. — 
T. CurRRAN, 5643 S. Peoria St., Chieago, Tl. 
An object of the invention is to provide a 
water controlling device for turning on and 
off the flow of water in a water main and 
which is operated by the water pressure 
within the main. A further object is to 
provide a controlling device for railroad 
standpipes permitting the use of a gate valve 
which provides a free way flow of water to 
the standpipe. 

CH'CK.—I. T. NeprAnp, Hillsboro, N. 
ID. This invention particularly aims to pro- 
|vide a chuck preferably for a watchmaker’s 
lathe, for securely and adjustably holding 
a finger ring with its circular band anchored 
within the chuck and behind an enlarged 
portion of the band to be machined by ap- 
plying a suitable lathe tool to the enlarged 
portion to turn out a so-called flat-top basket 
stone-mounting. 
| CENTRIFUGAL CASTING MACHINE. 
—J. D. HamMonp, 1604 1st St., Jackson, 
Mich. The invention relates to die casting 
machines in which molten metal is intro- 
duced into a revolving flask by centrifugal 
force. A further object is to provide a de- 
vice in which a pouring device for introduc- 
ing metal into the flask is actuated by a 
mechanism rotating at a predetermined 
speed. 

CLOTH-LAYING MACHINE.—G. Soy- 
i\LIaAn, 40 Wyckoff St., Brooklyn, N. Y. An 
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tions of laying successive layers of cloth in 
a given space. A further object is to pro- 
vide a machine with a traveling carriage and 
gripping means at a predetermined distance 
apart, the arrangement being such that the 
carriage travels from one gripping means 
to the other, back and forth, and automati- 
eally lays the cloth as it travels. 

ELEVATOR SYSTEM.—W. Gromer, 36 
8th St., Woodside, L. L, N. Y. The prin- 
cipal object of the invention is to provide an 
elevator system involving the use of a plural- 
ity of cages and guides, supporting and con- 
trolling means therefor, whereby a cage is 
not limited to ascents and descents in a 
single shaft, but is also shifted horizontally 
at different levels for transport from one 
shaft to another, and a considerably greater 
number of passengers transported in a given 
period than in previous systems. 

PISTON RING.—J. H. BRENNER, Doug- 
las, Wyo. The object of this invention is to 
provide a piston ring which is adapted to 
expand and contract by the pressure formed 
between the ring and the piston by the leak- 
age of oil, air or other fluid or gaseous mix- 
within the cylinder so as to give a 
proper joint against leakage in both direc- 
tions of movement, at the same time provide 
a ring which can be very easily applied and 
removed in the ordinary way. 

ELEVATOR FOR SUCKER RODS.—N. 
A. JANNET, 208 FE. Main St., Ranger, Texas. 
The invention relates to devices for use in 
handling tubes and sucker rods in deep wells. 
An object is to provide a device which can 
be readily adjusted to a sucker rod to sup- 
port the same in a desired position and to 


prevent rotation of the rod. A _ further 
object is to provide means whereby acci- 
dental displacement of the sucker rod is 
precluded. 

TESTING APPARATUS.—C. R. Hm1, 
3ox 82, Van Wert, Ohio. An important 


object of the invention is to provide an ap- 
paratus for determining the setting time of 
cement, plasters, or other compositions pos- 
sessing the property of hardening, the pur- 
pose being to enable the determination of 
the interval of time elapsing between the 
compounding of the cement and the harden- 
The apparatus is simple 
in its operation. 

CONVEYOR.—W. H. Onton, 2518 Canal 
St., New Orleans, La. The purpose of the 
invention is to provide a conveyor of the 
endless belt type for handling heavy or light 
articles with equal efficiency, which is com- 
paratively inexpensive to install, durable and 
consisting of few parts which are adapted 
to operate in a smooth manner, and with 
a minimum amount of friction of the mov- 
able parts. 

COLLAR BURSTER AND EXPANDER. 
—J. A. Woops, c/o Holmes, Yankley, 
Holmes & Eaton, 506 4th National Bank 
Bidg., Wichita, Kans. An important object 
of the invention is to provide a collar burster 
having simple means whereby the same may 
be introduced into a well casing and securely 
and positively engaged with a collar to be 
expanded so that the section of casing im- 
mediately below the collar to be burst may 
be parted from the sections of casing above. 

ANTIFRICTION ROLLER BEARING. 
—J. T. Rice, R. A. Rice and J. A. Rice, 
1713 Unionport Road, Bronx, N. ¥. The 
general object of the invention is to provide 
a bearing of the type that will prevent the 
entrance of dirt to the rollers, and race for 
latter, or at least minimize the entrance of 
dirt, as well as to provide a construction 
making for facility in the assembling and 
disassembling of the parts. 

MIXER.—T. G. Dempsey, 723 E. 163rd 
St., New York, N. Y. The invention is 
primarily designed for use as a concrete 
mixer. The general object is to provide 
a mixer with means for giving the ingredients 
to be included in the mixture a helical move- 
ment as they pass through a casing to mix 
them. A further object is the provision of 
a device for mixing dry mixtures which con- 
tinuously delivers the mixture, and means 
for applying water to the dry mixture as 
it leaves the machine. 

MACHINE FOR MAKING RETAIN- 
ING RINGS FOR RECEPTACLE CLOS- 
URES.—A. Van A. FEtTeEN, 38 Morris St., 
Danbury, Conn. Among the objects of the 
invention is to provide a machine in which 
retaining rings for receptacle closures may 
be readily and economically constructed and 
in which a strip of material is flanged along 
its longitudinal edges and then bent into 
the form of a ring with the intermediate or 
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web portion in a plane transverse to the 
axis of the ring. 

OIL-SAVING STACK FOR GAS- 
FLOWING WELLS.—E. R. AUSTIN, c/o 
O. A. Arnold, Box 447, Breckenridge, Texas. 
The invention relates to a device for appli- 
cation in connection with gas-flowing oil 
wells. Its object is to recover from such 
zas the minute particles of oil carried in 
suspension therewith and which ordinarily 
escape and are lost. A further object is 
to provide a construction which may be 
readily inserted and removed from effective 
position over a standpipe, and which may 
be readily cleaned from time to time. 


SPRAYING MACHINE.—J. PAscnHatrt, 
1411 W. Madison St., Chicago, Ill. This 
invention is particularly designed for spriy- 
ing paint, calcimine or analogous material 
over relatively large flat surfaces. An object 
is the provision of a device by means of 
which the material may be evenly spread 
in a minimum amount of time, and in which 
the quantity and density of the material 
may be regulated as desired in treating 
cracks, crevices or inconvenient places. 

GIN RIB.—F. B. Compston, Blooming, 
Texas. The invention relates to means for 
increasing the ginning capacity of cotton 
gins. An important object is to provide a 
eotton gin having a plurality of revolving 
ribs which move between the gin saws and 
double the ginning capacity but do not affect 
the usual operation of the gin. 

MILLING-MACHINE CUTTER —J. 
| MATTSON, 1834 N. Rockwell St., Chicago, 
|1ll. This inventor has been granted three 
|patents of a similar nature, their object is 
|to provide milling-machine cutters which are 
| adapted to cut a piece of work faster than 
|the ordinary cutter without sacrificing the 
|uniformity of cut which is accomplished by 
|the ordinary cutter. A further object is to 
provide a device which makes use of cir- 
jecular and non-circular cutters and in which 
| the eutters may be readily secured and 
clamped in position, and provide means 
whereby the cutters may be turned, whereby 
the same cutter may be used for a relatively 
longer length of time. 

CLUTCH. —D. W. Woop, Brazil, Ini. 
The invention relates to cone type clutches, 
its object is to provide a clutch arranged 
to insure accurate and quick coupling or 
; releasing of the driving and driven members. 
| Another object is to provide a clutch more 
| especially designed for use on the counter- 
|shaft of high-speed tooling machines to read 
lily overcome the momentum when the clutch 
is thrown into reversing position, thus re- 
|ducing the wear of the working members. 


| GRINDING AND BORING MACHINE. 
—V. BARTLEY and J. B. WoRTHINGTON, c/o 
Automobile Service Works, Oklahoma City, 
Okla. The invention aims to provide a 
grinding and boring machine particularly 
adapted to use in connection with cylinder 
blocks, by means of which even badly mu- 
tilated cylinder interiors may be readily re- 
ground and finished. The device is simple, 
and means are provided for supporting the 
work to avoid undue strains. 

GUIDE FOR GRINDING DEVICES.— 
M. P. Scumirt, 1619 Sheridan Rd., North 
Chicago, Ill. The invention particularly re- 
lates to grinding devices used for the sharp- 
ening of lawn mower blades and the like. An 
object is to provide a guide for grinding, in 
which the depth of the cut about to be made 
may be accurately determined and in which 
variation in the grinding of a straight blade 
due to the elastic properties of the grinding 
wheel support is reduced to a minimum. 


PUMP PISTON.—T. W. Detaney, 691 
Aurora Ave., St. Paul, Minn. The general 
object of the invention is to provide a double- 
acting deep well pump in which plungers are 
provided one above another, and to provide 
simple operative parts characterized by the 
minimum friction in operation, and discharg 
ing the liquid in practically a constant 
stream. The invention provides a simple 
form of mechanically operated valve in the 
plunger with an arrangement of air chamber 
directly above the cylinder. 

APPARATUS FOR CLEANING THE 
OUTSIDE OF BOILER TUBES. —F. 
Korner, 3 Dombergsweg, Sulh, Germany. This 
invention is particularly intended for clean- 
ing scale from tubes, for instance the fire 
tubes of boilers of portable engines. The 
apparatus comprises a portable operating 
mechanism, and an endless band or chain 
having cleaning tools attached, said band or 
chain being adapted to pass around the 
tube; the device may be used on the middle 
tubes of a bundle of tubes. 
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How much more is 
the lower one worth? 


Freedom from iron in the manu- 
facture of the lower jar has done 
away with the specks, blisters 
and blow-holes found in the up- 
per one. It is worth much more 
to dealer and user as a result, 
and the cost of removing the iron 
during manufacture with Dings 
“High Intensity” Magnetic Sep- 
arators is negligible. 


In the same manner, magnetic separa- 
tion increases the value of glass, drugs, 
chemicals, sugar, salt, food products, 
cattle and poultry foods, ammunition, 
chicory, fire clay, chocolate and cocoa, 
paper, pulp, ink, abrasives, glue, brew- 
ery products, talc, celluloid, starch, as- 
bestos—these and many other products 
where the presence of iron means low- 
ered quality. 


Other profitable uses of magnetic 
separation in removing iron are: 


—preventing dust explosions in flour mills 

—reducing and refining minerals and ores 

—reclaiming iron from dump piles in found- 
ries 

—removing iron from borings in non-ferrous 
foundries 

—protecting linters and hullers in cotton 
seed mills, 


Dings Magnetic Separator Co. 
709 Smith Street - Milwaukee 


New York: 52 Vanderbilt Ave. 
Los Angeles: San Fernando Bldg. 


Diz 
MAGNETI 
SEPARATIO 


Ask for the bulletins: 





—separate ones describe each type. 
Inquire about laboratory service. 





Protect Crushers! Simple pulley type re- 
moves iron to protect crushers in mines, 
quarries, power plants, rubber reclaiming, 
cement mills—wherever crushers or pulver- 
izers are used. 
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The Animal Hospital 
(Continued from page 318) 


period of work. The largest number of 
eases always occur just after a holiday that 
falls on Monday, when horses have been 
idle. Prevention, according to Dr. Klein, is 
merely a matter of reducing the rations and 
taking the horse for a walk. In a single 
year Azoturia killed 27 horses out of 50 
cases. 

Influenza is the next most common dis- 
ease to which horses are subject, judging by 
the records of this hospital. In one year 
36 cases were reported to the medical clinic. 
The percentage of cures there is much 
higher, only five of the number being lost. 
Hogs also are subject to a form of the same 
disease familiarly known as “hog flu.” Swine 
are rarely brought to the hospital, most of 
the treatments being given by the Ambula- 
tory Clinic, which is a traveling hospital, 
fully equipped for all .orts of medical treat- 
ment and minor surgical work. It covers 
a wide territory in the rich farming regions 
around Philadelphia, and an idea of the ex- 
tent of its work may be gained from records 
showing a total of 3,413 cases treated in a 
year, including 60 horses, one mule, 2230 
eattle, 1115 swine and seven dogs. 

The widely expanded scope of the medical 
work now being done for animals may be 
indicated by figures from still another de- 
partment of this hospital—the free dispens- 
ary for large animals. Its last annual re- 
port shows a total of 626 cases treated, under 
two classifications, external and internal. In 
the former were included diseases of the eye, 
head and neck, thorax and abdomen, anterior 
limb, posterior limb. The internal diseases 
included respiratory, digestive, nervous, skin, 
genito-urinary and miscellaneous. The hos- 

















pital even prescribes for general debility for 
horses. 

The clinic for smali animals, however, 
touches a responsive chord in the hearts of 
those who love animal pets. It had 5252 
eases last year. It trimmed the beaks of 
pet birds, operated on a dog for concussion 
of the brain and kept him alive, removed 
foreign bodies from the eyes, throats and 
stomachs of cats and dogs, repaired all sorts 
of broken bones and put countless animals 
on proper diet. Every morning from 9 to 
11 o’clock there is a long procession of pet 
owners filing into the hospital with dogs, 
eats, rabbits, monkeys and parrots under 
their arms. In 2929 cases it was necessary 
to keep such pets in the hospital for treat- 
ment or operations. Reference has been 
made to skunks. Strange as it may seem, 
many persons take a liking to the looks of 
these beautifully striped but odoriferous 
little animals and decide to keep them for 
pets. In order to make that possible the 
only thing necessary is to have the scent 
glands removed, after which the civet cat 
is powerless to use his chief weapon. 

In his years of experience Dr. Klein has 
made many discoveries concerning the cause 
of common ailments in pets. He is authority 
for the statement that a large number of the 
digestive and stomach troubles of dogs is 
due to improper feeding. Even among dog 
lovers who are presumed to know something 
about methods of feeding the animals, there 
is a widespread belief that meat is likely to 
cause fits. Therefore all sorts of substitutes 
are tried, and since it is possible to make 
a dog eat almost anything if he is hungry 
enough, trouble results. 

“The dog is a carnivorous animal,” says 
Dr. Klein. “Meat is his natural food. It 
can’t hurt him, unless, of course, he gets too 
much, when he is inclined to gorge. Even 
that will not do as much harm as feeding 
him vegetables and other foods which his 
digestive organs were never designed to as- 
similate. Dogs have less intelligence than 
eats in the matter of food. A cat is less 
likely to overeat, or to eat the wrong foods, 
even when it has the opportunity. The mule, 
likewise, haS more food sense than the horse. 
It would be possible to put 15 mules in a 
corral with just enough food for fifteen, and 
with some assurance that each would get 
enough. But if that were tried with 15 
horses some, eating quickly, would get more 
than their share and overeat.” 

All animals dying or killed in the hospital 
are dissected by the students or instructors, 
except where the owners want them returned. 
It has been found that the most humane way 
to kill large animals is by shooting, and a 
special gun has been designed for the pur- 
pose. Its muzzle fits into the forehead of 
the animal, a pin is pressed and the bullet, 
long but not”of large calibre, plows through 
the brain. Cats so badly injured or so 
diseased that they cannot be cured are killed 
in a glass topped box filled with gas. 
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f This Week 


marks the Twentieth 
Anniversary of the 
Truscon Steel Com- 
pany. As acompli- 
ment to business ex- 
ecutives Truscon has 
summarized the ex- 
perience it hasgained 
during these two 
decades in the field 
of standardized and 
simplified building, 
and is presenting itto 
them in convenient 
form. Thesefourbro- 
chures tell Truscon’s 
story completely. 
Complimentary 
copies sent on 
request. 
























Have You Problems Like These ? 









s oF oevergr™ 


Simplified Buildins Esspiax 


Brochures of Useful Information 
for the Busy Executive 





To The Truscon Steel Company: 

The writer, who is General Manager of 
the..................... Company, is interested 
in the laying out and erection of a fac- 
tory covering about 100,000 sq. ft. of 
floor space. These buildings should not 
be over 80 ft. wide, and some will be only 
40 ft. wide. Included are machine shops, 
press departments, screw machine de- 
partments, steel storage, hardening, etc. 
Will you please advise whether it will 
be cheaper to cover this floor space all 
on the ground or in a building three or 
four stories high with the necessity of 
elevators, etc., assuming that the ground 
cost but a nominal amount. 

Advise also how your buildings are heat- 
ed, and give some data on the size and 
character of the heating plant required, 
as well as the cost of heat compared to 
concrete and steel buildings. 

Are there any restrictions as to electric- 
al installations or power lines in all-steel 
buildings, as compared to other types of 
buildings? 

Do you erect as well as furnish all the 
structural work, and is this included in 
the prices quoted? 

Where can I see some of your buildings 
used for manufacturing purposes in this 
immediate vicinity? 

Will you kindly give me this and other 
information, as well as estimates of cost? 
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Interesting problems such as those in the accompanying letter are 
solved daily by the expert service of the Truscon nation-wide organ- 
ization. Answers to many of these questions as well as other use- 


ful information have heen brought 
together in these four brochures. 


These brochures and Truscon 
Service should be of great value 
to every business executive who is 
interested in procuring an attrac- 
tive, substantial and fireproof 
building but dreads the uncertainty as to 
cost and completion date, and the time, 
trouble and the arduous details incident 
to building. 

All of these typical construction diffi- 
culties are eliminated through Truscon 
Standard Buildings. You know to a 
penny what your building will cost you, 
and the exact day when it will be ready 
for occupancy. There is not a single de- 
tail which you need worry about. And 
in addition, Truscon Standard Buildings 
cost less than other permanent building 
construction. 

Whether or not you need a building at 
the present time you should have these 
four brochures in your files for purposes 
of quick reference. They are indispen- 
sable to your business library. Send for 
them today. Your request involves no 
obligation whatever. 


TRUSCON STEEL COMPANY 
Ohio 


Youngstown, 

















TRUSCON STEEL (OMPANY, YouNosTows 





For addresses see 


it be used for . . 


Warehouses and Offices from Pacific to Atlantic. 


Canada: Walkerville, Ont. Export Div: New Y ork 
Send useful building book and suggestions on building to 


books of principal cities. 







































Multiplying Man-power 


To the man with pick and shovel the digging of 
holes for telephone poles is a slow and arduous task. 
Under favorable soil conditions three to five holes are 
for him an average day’s work. Under adverse condi- 
tions perhaps he can account for only one. When the 
hole is dug, eight or ten men are required to raise the 
pole with pikes. 

But the hole-borer with derrick attached, operated 
by only three men, can erect as many as eighty poles 
in a day—releasing for other telephone work upwards 
of forty men. 

Hundreds of devices to quicken telephone construc- 
tion, to increase its safety to the employee, and to effect 
economies are being utilized in the Bell System. Experi- 
ments are constantly being made to find the better and 
shorter way to do a given job. Each tool invented for 
the industry must be developed to perfection. 


In the aggregate these devices to multiply man-power 
mean an enormous yearly saving of time, labor and 
money throughout the whole Bell System. Without them 
telephone service would be rendered neither as promptly, 
as efficiently nor as economically as it is to-day. 


“BELL SYSTEM” 


AND ASSOCIATED COMPANIES 








AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


One Policy, One System, Universal Service, and all directed toward Better Service 
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by the original article in order that those 
originals. 


Other digests appear in Electrical Notes, 
Commercial Vehicle, and other departments 


The Scientific American Digest 


A review of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop- 
ments in industry and engineering 


Exact references to the sources from which these abstracts and quotations are made follow 
each abstract, the numerals referring respectively to the volume, 


number, and pages occupied 
who wish for further data may refer to the 
Service of the Chemist, Motor-Driven 








Automotive 


The Increasing Average Life of the 
Automobile.—Two years ago figures were 
published tending to show that the average 
| life of automobiles was about 54% years. 
| A compilation just completed shows the life 
i< the cars that were 
the fall of 1911 to the fall of 1915 to be 
, about 6% years. The statistics on which 
| this result was predicated may be regarded 
as fairly accurate. The increase in average 
age is attributed to the fact that there has 
been no striking developments in body de- 
sign or important changes in mechanical fea- 
tures since 1912, with the result that there 
is a smaller tendency to retire a car before 
it has worn out. Other causes are: the 
improvement of our roads, the multiplica- 
tion of repair shops, the introduction of the 
flat-rate system of car repairing and the 
general education of automobile drivers.— 
Automotive Industries, 49:8, pp. 387-8. 

A Cooler Motorcar in Hot Weather may 
be had, according to Dr. W. W. Coblentz of 
the Bureau of Standards, by applying alum- 
inum paint to the under side of the top and 
a white refiecting paint to the upperside. 
The ordinary black automobile top absorbs 
about 90 per cent of the solar heat which 
reaches it and a large part of this heat re- 
radiated on the under side. The effect is 
about the same as that which would be re- 
produced by having a hot water radiator in 
the top. The application of the two kinds 
of paints named should reduce the tempera- 
ture inside of the car to that of natural 
shade such as is had under a tree. It was 
found that white paint is a better reflector 


















Fourteen East 
Sixticth Street 


An Exclusive Residential Hotel 
Affording the Dignity and Ele- 
gance of a Private Residence. 
Onposite the Metropolitan Club 
ond Fifth Avenue 
Central Park, with easy access to 
Clubs, Theatres and Shopping 


Centres. 
Cable Address, 
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and a poorer absorber of sunlight than 
aluminum paint, but the latter is far better 
for preventing the passage of long heat 
waves off at lower temperatures. 

A Worm-driven Street Car has been 
constructed in England as an experiment 
and tests already made on it have given very 
satisfactory results. The silence in running 
was remerkable as nothing could be heard 
beyond the rolling of the wheels on the 
rails. A further advantage has been gained 
by the use of differential, in order to do away 
with slipping and grinding in rounding 
corners. By the use of ball and roller bear- 
ings throughout a saving in power of about 
20 per cent is made. The car has two motors 
driving propeller shafts and worms on oppo- 
site ends, so that there is traction on both 
pairs of wheels.—Tramway and Railway 
World, 54:3, pp. 9-11. 

The Gasoline Motor Rail-car. It has 
been found, whenever the gasoline rail-car 
competes with auto-bus lines that the former 
has finally won out. The bus lines cannot 
operate reliably in bad weather, and the 
public seems to prefer the smooth running 
gasoline rail-cars to riding on the highway 
buses. The buses have had no difficulty 
in taking the cream of the local traffic as 
long as they were in competition with regu- 
lar steam service, but the advent of the 
gasoline motor has introduced an element 
of novelty that has proved attractive. The 
largest car of the rail type thus constructed 
has been placed in operation on the Chicago 
Great Western Railway. This equipment 
comprises a two-car train with a seating 
capacity of 74 passengers and a total weight 
of 61,000 pounds. The motive power is 
supplied by a 6-cylinder gasoline motor which 
develops 180 horsepower at 1250 revolutions 
per minute. Using four speeds forward, 


with normal engine speed, 43 miles per hour 


lis possible—Railway Review, 73:6, pp. 


201-5 

What May Prove to be an Epochal 
Move, bringing about extensive changes 
in existing laws relating to motor vehicle 
operation, and through these, important 
changes in motor vehicle chassis and body 
design, is the suggestion of a Yale professor 





as a result of his chemical investigations of 


|the air in our large cities. 


It was shown 


|that the air is being heavily polluted with 


manufactured from | 








earbon monoxide gas. The air effected by 
the exhaust of a moving car is in the shape 
of an elongated, horizontal cone extending 
some 30 feet back of the exhaust and from 
5 to 15 feet above street level. Investiga- 
tions recently made by Professor Henderson 
show that the contamination of the air in 
the more congested streets of New York 
often reaches the upper limit of a well- 
founded health standard, and sometimes ex- 
ceeds it. To a great measure the carbon 
monoxide is generated as the result of ear- 
bureter adjustments that give maximum en- 
gine pull. The rich mixture wastes a third 
of the fuel value of the gasoline and gen- 
erates much excess carbon monoxide in the 
exhaust. Buses contaminate the air for a 
distance of 100 to 200 feet behind them with 
three to four parts carbon monoxide. The 
suggested remedy is a vertical exhaust reach- 
ing the top of the car, above the level of the 
heads of passengers in vehicles following. 
The gases are therefore kept from being 
drawn into the wake of the ear. The verti- 
eal exhaust is already being used by New 
Haven baker's trucks in order to protect the 
bread.—The Automotive Manufacturer, 65:4, 
pp. 27-8. 

Tests of the Tractive Resistance of 
Pavement Surfaces were made in order 
to ascertain the relative cost of operation of 
motor vehicles on concrete, on gravel and 
on a non-rigid type of pavement. On each 
test a distance of 100 miles of continuous 
operation was run at speeds between 20 and 
30 miles per hour. The conclusions were 
that between concrete and the non-rigid or 
bituminous type of road there is practically 
no difference in gasoline consumption. On 
gravel or macadam roads in good condition 
the gasoline consumption is from 10 to 35 
per cent higher. Under modern volume of 
traffic good roads pay for themselves in 
economy of gasoline consumption and in 
economy of tire and other wear and tear. 
On a road carrying 2000 vehicles per day 
the saving on gasoline affected by hard sur- 
faced roads is about $4000 per mile of road 
per year. To this must be added the wear 
and tear on tires and other parts, which 
must be as great as the cost of excess gaso- 
line. To this must further be added the 
saving on road maintenance cost in order 
to get an object lesson on the economy of 
good roads.—American City, 29:2, pp. 124-5 


Civil Engineering 

Broken Coral Reefs as an Aggregate 
for Concrete.—A resident of the Dutch 
West Indies has been experimenting with 
broken coral rock which abounds on the 
beaches of that region, with a view to its 
use in an aggregate for concrete. Thus far 
it has proved wholly satisfactory and has 
been used for the construction of floors, the 
covers for septic tanks, for drain pipes and 
for building purposes. In the case of a 
building that was to be constructed of such 
concrete, the material dug up in excavating 
the foundation proved to be sand and coral 
stones so well proportioned by nature that 
it was only necessary to add cement to it 
in order to have a first class concrete.— 
Concrete, 23:2, pp. 55-7. 

Fourteen Billion Particles to the Cubic 
Inch represents the fineness of Portland 
cement, according to the estimate based on 
specially equipped investigations made by the 
Structural Materials Research Laberatory at 
Lewis Institute, Chicago. By means of an 
instrument known as an air analyzer a num- 
ber of samples of cement were separated into 
groups of particles of different sizes. The aver- 
age size of the largest particles in each group 
was then determined by microscopic meas- 
urements and from these measurements what 
are known as separation sizes were deter- 
mined. Naturally, it is impossible to make 
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Your 


Opportunity! 


to build up a big and profitable 
business for yourself with 


SPRACO 


“EXTRALITE” 


the speediest, lightest, most effi- 
cient one man painting outfit in 
existence. Anyone can quickly 
learn to use it—on houses, 
apartments, stores, fences, ga- 
rages, small factories, stations, 
hotels, hospitals, etc., etc. Out- 
doors or indoors ! 


5 TIMES FASTER 


than brush painting. 
Fits any light socket. 
Net weight 112 lbs. 


Chance for enterprising man to 
enter painting field — underbid 
all comers—make handsome 
profits. One good sized job pays 
for equipment easily. Success 
comes to those who make 
quick, accurate decisions. Get 
in ahead of everybody in your 
locality. Don’t delay. Write 
today—now. 





Write for Extralite Bulletin of prices, 
details and descriptive data. 


Dept. P-70 
Spray Engineering Co. 


60 " Boston 
HighSt. 




















SCIENTIFIC AMERICAN 


an accurate estimate of the number of parti- 
cles in a cubic inch of cement. However, 
from data gained from these tests with the 
air analyzer, it appears probable that about 
6,000,000 cement particles could be placed 
in a single layer on a piece of glass one 
inch square. In a cubic inch, then, there 
would be approximately 14,000,000,000 of 
these particles, instead of only 40,000,000 or 
so that would occupy that space if all the 
particles were just small enough to pass 
through the openings of the 200-mesh sieve 
(.003-inch square) which is the size usually 
used in making the regular test of the fine- 
ness of cement.—Cement, Mill and Quarry, 
23:2, p. 42. 

The Proposed Bridge Across the 
Golden Gate at San Francisco would 
span a gap of 6800 feet and for this purpose 
would have a 4000-foot center span and two 
shore spans of 1320 feet each. As the self- 
weight of the cantilever limits its spans be- 
tween piers to about 1800 feet maximum, a 
bridge is proposed which combines the canti- 
lever and suspension principles. The cables 
of the suspended span, instead of extending 
the full length of the center and side spans, 
tie into the ends of the cantilever arms at 
points which are so selected as to secure the 


{economical length for both types of construc- 


tion. In this case, for the single span of 
4000 feet there would be needed only a sus- 
pended cable span length of 2640 feet. This 
design is known as the “cantilever-suspen- 
sion” bridge. The span will provide a clear- 
ance of 200 feet for the passage of ships. 
The two main piers will be 200 feet from 
base to top, and superimposed on them will 
be steel towers 747 feet high. Their maxi- 
mum width at the base will be 115 feet. The 
total length of the bridge proper is 6640 feet. 
The two main cables will be 20 inches in 
diameter. The cross-sectional width of the 
bridge is 80 feet, providing for two trolley 
tracks, two lines of motor cars in each direc- 
tion and two 7-foot sidewalks. The center 


span is 2400 feet greater than that of the | 
Manhattan Bridge and 750 feet greater than | 


that of the proposed Hudson River Bridge. 
The estimates call for a total cost of about 
$17,000,000.—World Ports, 11:10, pp. 101-7. 


Experiments with Rubber Paving are | 


being made in England. Large slabs of 
rubber two inches thick are to be used, each 
slab weighing about 600 pounds so that 
creeping and lifting will be reduced to a 
minimum. The surface of the slab is corru- 
gated, giving a safe foothold for horses. The 
whole is placed on a concrete foundation and 
the joints are cemented with tar.—Canadian 
Engineer, 45:6, p. 212. 

A New Type of Caboose for freight 
crews has been built by an Ohio railway 
company in order to provide a different 
method of train inspection from that fur- 
nished by the conventional cupola. The new 
design employs side-bays and does away with 
all overhead structures. These side-bays are 
provided with tall, narrow observation win- 
dows at each end of the bay, and these 
permit the trainman to see along the train. 
The windows are hinged, allowing themrto be 
opened and allowing the familiar smell of a 
hotbox to reach the trainman. As the side- 
bay observation windows are lower down 
than the cupola windows, the hotbox scent 
is much more likely to be observed by the 
trainmen. The bays are provided with seats 
so that the trainman may keep his train 
under observation much better than when 
the cupola caboose is used.—Railway Age, 
75 :6, pp. 237-9. 

General 

Bootlegging in Rubber is one of the 
reasons why the recent effort of the British 
rubber growers of India to restrict the world 
supply has largely failed. The British grow 
about 70 per cent of the rubber used in the 
United States. The price of rubber in 1921 
and 1922, before the Stevenson restriction 
plan was adopted, ranged from about 13% 
to 19 cents a pound, while the fixed charges 
of the average rubber plantation, before a 
pound of raw material is produced, are about 
1314 cents. When the success of the plan 
seemed assured, in 1922, rubber boomed, the 
price rising to about 36 cents and automo- 
bile tires reflected this rise in cost. Some 
months later prices began to sag and in 
June of the present year had already fallen 
to about 25 cents. The two chief causes of 
this sag in the price of rubber are, first, the 
Dutch East Indies plantations, which are 
not included in the plan, produce over a 
quarter of the world’s output; second, there 
was great difficulty in enforcing the restric- 
tion among the British planters themselves. 
There was considerable illicit trading in the 
permits necessary to export specific amounts 
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St. Louis is a good city to live 
in, work in and play in. 





HE industrial importance of St. Louis is founded 

upon the happiness of its workmen and residents 

in general. In its great commercial develop- 
ment St. Louis has not neglected its home comforts and 
healthful living conditions. It is a city of beautiful 
homes, good schools and a real community spirit. It 
has the largest municipally-owned outdoor theater in 
the world, its municipal opera, its Fashion Show spec- 
tacle, its Symphony Orchestra. 


Inspired by the same aggressive spirit and fore- 
sightedness which has made St. Louis the great hus- 
tling metropolis of the Middle West, the voters recently 
approved a bond issue of $87,372,500 for general 
municipal improvements. St. Louis is building for the 
future as well as the present. 


Industrial Progress 


You are using St. Louis products—no matter 
where you live—in your home, your wearing apparel, 
your business and your travels. One out of every five 
persons walks in St. Louis shoes. Your ills are relieved 
by St. Louis drugs. St. Louis ranges cook the coun- 
try’s food. St. Louis stoves heat the world. The 
world’s sugar is produced with St. Louis sugar-mill 
machinery. When the country goes traveling it uses 
St. Louis trunks and handbags. 


St. Louis’ thousands of factories, mills and foun- 
dries manufacture commodities 
for almost every civilized nation. 
Twenty-six railroads and the 
Mississippi River carry their 
products to the world’s markets. 





Send for one or both of our free illustrated 
booklets, “‘Industrial St. Louis’’ or “St. 
Louis—The Home City.” 


SLLOUIS CHAMBER of COMMERCE 


St.Louis, U.S.A. 
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Motorists 


Carry a Basline Autow- 
line in your car and 
safeguard your 
with Powersteel 
Both are 
made of Yellow Strand. 
accessory 


tire 
Autowlock. 


Ask 
dealer. 


your 


Yellow Strand 





Here’s where the character of men and materials is tried 
to the utmost—where temperatures are so high that sum- 
mer and winter appear alike. 

Here’s where wire ropes, handling immense ladles of 
seething white hot steel, must be right in every particu- 
lar to stand the gaff. 

In Yellow Strand Wire Rope are all the qualities that 
make for long life under most trying conditions—steel 
wire, especially drawn, elasticity that appears out of all 
proportion to its great, unfailing strength. 

Where working conditions are severe, you are always 
safest in specifying Yellow Strand Wire Rope. Its strand 
of yellow is as distinguishing as its performance. 

This company, a pioneer in the wire rope industry, also 
makes all standard grades of wire rope for all purposes. 
There is a dealer in every industrial district. 


BRODERICK & BASCOM ROPE CO., ST. LOUIS 


Branches : New York and Seattle Factories: St. Louis and Seattle 


spare 
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¢ INVENTIONS PERFECTED—MODBLS MADB ‘ 


In a fully equipped machine shop 


Manafacture 3! . taste, Jigs, and fixtures x 1 18in stroke. Veight 5 Ibs. 

of precision 60z. Price comp sete $17.00, for- 

Let us manufacture and act as vour factory warded prepaid Many other 
301 W. Grand Ave. types model Engines, Boilers, 





















SINGLE ACTING HIGH SPEED 
MODEL STEAM ENGINE 


Type Q. Sts ationary— 1 in. bore 









Soiler and Ships’ fittings. Catalogue and hand-book 
We (refunded on Saas order 
talw a to order 


‘ | BATHE MFG. CO., “Dept. G 5214 Woodland Ave., Phila., Pa. 


. Chieago, Il. 
Tel. Sup. 1819 












}and requires few 
'dust or 
|eapacity in the neighborhood of 97 per cent 
jand it will generate 
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Enduring Valves 


Jenkins Valves are a great help toward efficient, econom- 
ical operation because they can be relied upon to give 
positive on-and-off action during many years of service. 
They enable you to carry on operations involving valves 
with confidence and precision. 

Jenkins throughout your plant means the greatest valve 
efficiency and economy. 

Valves in bronze, iron, and steel for all requirements. 
At supply houses everywhere. 

JENKINS BROS. 


Boston Philadelphia Chicago 


Always marked with the” Diamond” 


Jenkins Valves 


SINCE 1864 


Montreal London 


New York 


|its simplest form the 


| practical application to steam at pressures 
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of rubber, as well as forging of these per- 
mits.—The Industrial Digest, 2:8, pp. 578-9. 

A New Filtration Principle has been 
devised by an English scientist, Dr. Hele- 
Shaw, who conceived the idea of filtration 
through the edges of a large number of sheets 
of rough, impervious paper pressed tightly 
together, this being an entirely different 
eonception to the usual one of filtration 
through the surface of a sheet. Each sheet 
of the waterproof paper is perforated with 
an identical number of holes, forming tubes 
when the sheets are superimposed in such a 
way that large and small holes are in alter- 
nate rows. Demonstrations made on muddy 
water, mixtures of oil and water, dyestuffs 
and dirty engine oil gave a complete separa- 
tion.—Chemical and Metallurgical Engineer- 
ing, 29:4, p. 148. 

Deciphering Charred Papers is the sub- 
ject of scientific paper issued by the Bureau 
of Standards, wherein is described a new 
method of reading records that have been 
subjected to such intense heat in the closed 
atmosphere of a fireproof safe during a fire 
that they have charred into carbon without 
being reduced to ashes. The photographic 
plate, it was known, is sensitive not only to 
light but to certain gases and vapors. In 
the preliminary tests a sheet of this carbon- 
fast 


ized paper was placed between two 
photographic plates and left in the dark 
during 14 days. When developed, a perfect 


copy of both the printing and the writing 
was obtained. Furthermore, the imprint of 
the writing which was on the back side of 
the charred paper was retained by the plate, 
though more faintly than the other. It was 
found that after some days of exposure to 
the air the records largely lost their power 
of making an impression on the plates. 
Results were obtained with a Seed 30 dry- 
plate.—Brass World, 19:7, p. 2 


Galvanized Iron Utensils 
Cause Poisoning of those who drink 
liquids that have been stored in them, ac- 
cording to a warning issued by the Bureau 
of Chemistry of the United States Depart- 
ment of Agriculture. In a recent instance of 
poisoning resulting, apparently, from the 
presence of zinc 12 men at the Guam Naval 
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Station had each drank a bottle of root 
beer and immediately began vomiting. 
Chemical examination of the contents of | 
three of the bottles disclosed the presence of 
substantial quantities of zine salts in each 
bottle. Experiments carried on by A eee 
chemists with quantities of lemonade, orange- 
ade, milk, carbonated water, Washington | 
city tap water and distilled water held over 
night in galvanized iron buckets proved that 
zine contamination occurred in each case. 


Industrial Progress 


The Electric Steam Boiler, under certain 
conditions, is an economical means of making 
steam. Cheap energy must be available dur- 
ing at least part of the time. This energy 
may be surplus power purchased under a 
block rate but not used. With such condi- 
tions the money saved on coal may often my 
|for the electric boiler in a short time. 
boiler of this type requires no heavy Sade 
|tion or large building. It has no smoke- 
stack and no fuel storage. There is no 
handling or stoking. The operation is simple 
men. There is no smoke, 
ashes. The boiler has a_ thermal 
steam at any 
The electric boiler generates steam by pass- 
ing current directly through the water. In 
water-resistance boiler 
is nothing but a water rheostat. All the 
energy put into the boiler passes into the | 
water.—IJndustrial Engineer, 81:8, pp. 403-5. | 
Using a Mass of Hot Water for the | 
Storage of Steam in the form of heat is | 
the basis of the steam accumulator whose | 


pressure. 


considerably above atmospheric is a recent 
European development. Among the advan- 
tages gained are smaller boiler capacity and | 
higher boiler efficiency. There is also a} 
commercial saving at the point of utiliza- | 
to the faet that the accumulation 
ean easily supply any surge of steam caused 
by putting a cold piece of apparatus sud- 
denly on the steam line. Such apparatus 
may also be heated up as fast as it will take 
the steam, often increasing the productive 
class of application is that in which a cheap 
source of by-product heat is available in 
variable amounts and eannot be as cheaply 
stored by other means, as in the case of gas 





produced as a by-product in the manufacture 
of steel and coke. 


The accumulator is; 






changes 
lades 
automatically/ 


The picture | shows the blade disappearing i into 
the magazine in the handle—and it's as quick as 
a flash. Tip the handle the other way and the 
blade you want is produced by ¢ravity. 

A turn of the knurled cap at the base of the 
blade locks and holds it for use. new tool, 
strong, compact, well built— three assorted 
blades in the handle always ready for instant 
use—you can’t lose them. 


This SIMORE 
AUTOMATIC SCREW DRIVER 


—yours for $1.80 prepaid, your 
check accepted. Ideal for auto, 
radio, shop and household. 
Dealers and Agents: Write 
for our liberal sales proposition 
on this money maker. 
e also make the 
Universal Try Square. 
quainted with Simore 
ning-Change” Tools. 
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Blades last ten times as long in “Racine” High Speed 

Cutting Machines. More important, they stay sharp. 

This means they cut rapidly and accurately. You 

get greater production and you save material and 
nishing time. 
























Simore 
Get ac- 
“Light- 










RACINE HIGH SPEED 
METAL CUTTING MACHINE 
Lifts on the Non-Cutting Stroke 


Dragging the saw on the return stroke dulls it and 


| destroys the set. A dull saw wastes metal and time. 
| Saws in a “Racine” never drag. There is a positive 


lift on every non-cutting return stroke. 


Send for a sample cut from six-inch stock and see 
the accurate work done on this scientifically designed 
cutting machine. 

Use “‘Racine’’ H.S. Wood and Metal Band 


Saw Blades and “*Racine’’ H.S. Tungsten 
Power and Hand Hack Saw Blades 


RACINE TOOL & MACHINE CO. 


One | 


Racine, Wis. U.S. A. 


Manufacturers of the 
Famous Racine H. S. Metal Cutting Machines 


“STANDARD THE WORLD OVER” 


Dept. B 
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practically a “fly-wheel” for steam. It works 
on the principle that the amount of steam 
that ean be stored in hot water depends upon 
the allowable variation in temperature, and 
henee in pressure. It soaks up excess steam 
wien the pressure rises and gives it off 
again as it falls. The steam accumulator in 
Europe has found its principal application in 
plants where large amounts of process steam 
are used in widely varying amounts, notably 
in pulp and paper mills. It permits short 
peak demands of practically unlimited in- 
tensity.—Power, 58:9, pp. 322-6. 

The Recovery of Ammonia from 
Hydrogen and Nitrogen with a minimum 
of expense and effort as compared with the 
higher cost of producing it in by-product 
coke ovens is the goal of a group of workers 
in a Government laboratory at Washington. 
An experimental compressor has been de- 
yised and put in use and is developing press- 
ures up to 15,000 pounds per square inch. 
It is expected that the research work will 
furnish the data necessary for the installa- 
tion and operation of small ammonia plants 
throughout the country. The direct syn- 
thetic-ammonia process for the fixation of 
atinospheric nitrogen is the newest of the 
three processes which have been brought to 
a commercial stage. In this process a puri- 
fied mixture of nitrogen and hydrogen is sub- 
jected to a very high pressure and brought 
in contact with a suitable catalyst, and is 
maintained at about 932 degrees Fahrenheit. 
Under these circumstances, nitrogen and 
hydrogen combine chemically to form am- 
monia in quantities from 5 to 15 per cent 
of the gases present. The ammonia so 
formed is removed, and the uncombined gases 
are returned to the apparatus and again 
treated. Estimates indicate that a plant 
eapable of converting 100,000 cubic feet of 
hydrogen into 2000 pounds of ammonia can 
be constructed for $50,000. In such a plant, 
ammonia could be produced at from six to 
seven cents per pound, exclusive of royalties | 
and cost of hydrogen.—Compressed Air Mag- | 
azine, 28:8, pp. 599-600. } 

Precooling of Cantaloupes in water 
kept slightly above the freezing temperature 
is a new method of avoiding loss in shipment 
from the Imperial Valley of California to 
the East. The melons are unloaded beside 
an endless platform carrier, which takes 
them in crates down an incline and through | 
the watertank. The water in the tank is} 
maintained at a temperature between 33 
degrees and 40 degrees Fahrenheit by am- 
monia coils. The cantaloupes are carried | 
slowly through the water, remaining in the 
tank about 90 minutes and coming out with | 
a uniform temperature of 40 degrees Fah- 
renheit. They are loaded immediately into | 
the ears and started to the city markets. Ex- 
tensive tests were made to see whether water 
would penetrate the cantaloupes, rendering 
them soggy inside and probably promoting 
mold, but none of these difficulties has been 
experienced in the early experiments.—Jce 
and Refrigeration, 65:2, p. 59. 


Naphthalene for Internal Combustion 
Engines.—Coal tar provides, when re- 
fined, two fuels for internal combustion en- 
gines, a liquid and a solid. When cooled, 
bulk of the distillate is liquid, and this 





the 

liquid has been extensively utilized in 
Europe as a fuel for Diesel engines. The 
solid is chiefly naphthalene. This may be 


centrifuged and recrystallized, giving, by a 
very simple process, a hydrocarbon suffi- 
ciently pure to serve as a fuel for internal 
combustion engines. Naphthalene has been 
used successfully as a substitute for gasoline 
in the propulsion of motor cars. Its boiling 
point lies within or close to the boiling point 
range of much of the gasoline sold in the 
United States. To drive such motors re- 
quires modification of the ordinary 
Most 
motors feed the naphthalene in liquid form, } 
and are constantly obliged to start and run |} 
for a short time on gasoline. If all the | 
coke-oven and coal-gas tar burned by the | 
consumers in the United States in 1920 had | 
been treated in a continuous still for the | 
removal of oil and the production of pitch | 
there would have been obtained about 
48,000,000 gallons of distillate, or fuel to 
furnish a Diesel engine with 100,000 horse- 
be wer years.—Gas Age-Record, 52:4, pp. 
93-7, 

Sirup from Sweet Potatoes may be| 
manufactured at a cost of about 65 cents | 
per gallon, according to Department Bulle- | 
tin 1158 of the Bureau of Chemistry of the | 
| United States Department of Agriculture. 
) Laboratory experiments made by the Bureau 


some 








} indicate that about 1% gallons of sirup to | 
) 8 50-pound bushel of sweet potatoes may be 


¥ 


SCIENTIFIC AMERICAN 

















lus or 


WHICH is true in your factory? That 








M 

Inus ¢ 
efficient boilers and a dependable fuel 
supply on the one hand, and to the latest 








long line of shafts and countershafts 
equipped with hangers, pulleys, clutches 
and other power transmitting units, is 
either delivering the maximum of gen- 
erated power to your machines or rob- 
bing your production of an absolute 
essential to profits. 


Many executives, department heads, 
superintendents or foremen, point with 


in productive machinery on the other, 
give slight heed to the link between 
these two elements—machinery for the 
transmitting of power. 


Dodge means power savings. Plants 
which have standardized on Dodge 
transmitting units from boiler room to 
finishing machines, rank on the plus 


just pride to a model power plant, 


Dodge stock products can"he*purchased from local dealers on the immediate delivery basis. Dodge 


engineers will submit practical reconimendations on special equipment on 


request. Dodge service stops at neither size nor weight. 


side of the ledger. 





General Offices: Mishawaka, Ind. 


DODGE MANUFACTURING CORPORATION 
W orks: Mishawaka, Ind., and Oneida, N. Y. 


Z 





EVERYTHING 


FOR THE 


MECHANICAL TRANSMISSION OF 





Branches: New York Philadelphia 
Adanta Minneapolis 








Newark 
San Francisco 


Pittsburgh Boston Cincinnati 
St. Louis Houston Seattle 


Chicago 
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Stop the Power Thief! 


After an extensive investigation among 
manufacturers in a dozen fields, the Dodge 
Manufacturing Corporation has determined 
to interest the executive in an element of 
his production machinery which in the 
majority of cases has beentaken for granted. 

In plant after plant, Dodge represen- 
tatives have been conducted first into 
immaculate and ultra modern power houses 
and from there to the latest of producing 
machinery, for both of which the executive 
had no end of praise. 

But the link between boiler room and 
production end was in many cases lightly 
passed over. The executive expressed an 
opinion favorable to group drive and knew 
its assets. But when it came to the elements 
of that drive he was generally vague. 

“We are going to sell power transmitting 


machinery on the balance sheet basis,”’ 
was the decision of the Dodge Manufactur- 
ing Corporation. “‘We are going to prove 
the existence of a power thief all along the 
line between boiler room and machines. 
We must show the executive that these red 
figures in regard to delivered power on the 
monthly report can be eradicated and that 
Dodge Transmitting Units mean power 
savings.” 

For 43 years, the Dodge Manufacturing 
Corporation has been an enemy of friction, 
which is the power thief. Dodve equipment, 
which includes everything for the mechan- 
ical transmitting of power has always given 
“‘plus service’’ in the delivery of generated 
power. Dodge Transmitting Machinery, 
where it is adopted as standard by manu- 
facturers, is functioning day in, day out 
over long periods of years, and paying a 








profit on its cost and installation by actual 
savings in power. 

Dodge products include everything for 
the mechanical transmitting of power. 
Extensive factories at Mishawaka, Indiana, 
and Oneida, New York, are equipped to 
meet every demand for pulleys, hangers, 
pillow blocks, shafting, rope and belt 
drives. In addition, Dodge manufactures 
conveyors of a distinctive and most prac- 
tical type. 

Extensive foundries employing skilled 
employes have met special engineering 
problems in regard to  built-to-order 
machinery. Dodge dealers, of which there are over 
500, operating under 14 factory branches, are in a po- 
sition to give immediate delivery of stock products 

Dodge maintains a specialized engineering de- 
partment at the service of the nation’s manufac- 
turers. This department will submit complete 
layouts and practical reco; tions to accom- 
modate any power situation. 
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Jobtained. The new sirup has _ possibilities 
for use as a table sirup, for cooking and in 





‘The Cutting-off tool 
on an automatic 
screw machine 


Ly 


e Scorekeeper 


The Screw machine turns 
em out fast but not too fast 
for the R227 Counter.Every 
piece is registered; and the 
totalis accurate. We will 2 
gladly tell you about other 
applications of R227 Counters 


BRISTOL, CONN. 








'the manufacture of candies such as taffy 
and caramels. 

The Arc-Welding of Steel Buildings 
has not progressed greatly, owing to a lack 
of confidence in the process on the part of 
architects and engineers. A few structures, 
ranging from small sheds to 40 by 100-foot 
buildings have been erected without a single 
rivet being used, all structural members 
being electric welded. A 125-foot cross- 
channel barge and a 500-ton coastwise vessel 
were constructed in England and were com- 
pletely are-welded throughout. Undoubtedly 
there is a big future in the structural field 
for the are-welding process and the building 


departments of our various cities will soon | 


recognize this as a standard method of con- 
struction.—The Welding Enginecr, 8:7, pp. 
21-3. 
A Novel Method of Doing Concrete 
Work was put into use at the Lake 
Placid Club in the Adirondacks last wiuter 
when it was desired to build a new club- 
j}house measuring 44 by 210 feet and six 
stories high during the winter months. In 
this region the temperature reaches a point 
as low as 50 degrees below zero. As it was 
impossible to complete the building in time 
for its use in summer unless work went on 
all winter the contractor built a wood shell 
| that covered the building completely and kept 
it safely warm for concrete work and com- 
fortable for labor. Not an hour was lost 
all winter. Letter men were available at 
lower wages and when others were just start 
ing spring concrete work the outer shell was 
torn down and the six-story building was 
ready for the inside finish. The shed used 
to enclose the job was built to extend five 


feet outside of the building lines in order to | 


provide working space. It was constructed 
of two-by-six uprights on 32-inch centers, 
sheathed outside with seven-eighths inch 
hemlock and box spruce and lined inside 
with tar paper. For this immense enclosure, 
150,000 board feet of lumber was used but 
the bulk of it was later salvaged and used 
in other work. The cost of this winter 
weather protection was about 10 per cent of 
the contract After the shed was 
roofed over it was heated, the coal consump- 


price, 


tion averaging 3'4 tons per day. The heated 
air was distributed through wooden ducts 
and artificial lighting was provided inside 
the building. The temperature was kept 
Only onee did 
the temperature inside register below 32 de- 
grees and the outside temperature at this 
time was 32 degrees below zero.—Concrete, 
23:2, pp. 59-60. 

A New Method of Butter Manufacture 
is now being tried in Holland and is meet- 
ing with success in delaying the deterioration 
of butter. The new process consists in 
churning in an atmosphere of pure carbon | 
\dioxide. The air is sucked out of the churn 
jand is replaced by carbon dioxide, which 
| fills the pores of the butter and keeps out 
|the oxygen so long as the butter is not 
vigorously agitated after exposure to the 
air. The natural process of deterioration is 
}aecelerated by oxygen. The cost of the new 
process is said to be negligible in view of the 
advantages gained. 
| The Microscopical Investigation of 
Coal is assuming considerable importance 
of late. Sections of various samples are 
earefully prepared and studied under the 
microscope. It is generally recognized that 
two coals may have identical chemical com- 
positions as determined by customary 
methods of analysis, and yet one may be 
applicable to a process for which the other 
is wholly unsuited. As a result of micro- 
scopical analysis Mr. A. L. Booth divides 
coals into three main classes: (1) Humie 
coals, composed of leaves, stems and broken 
down woody tissues, together with some 
spores. (2) Spore coals in which spores 
predominate. (3) Cannel coals, containing 
small, round, yellow bodies, which, it is sug- | 
gested, are algae or microscopical animal life. | 
For steam raining, humic coals which con- 
tain a portion of cuticle are most suitable, 
laceording to the above-named investigator. 
|For town gas manufacture, coals containing 
ja considerable percentage of spores should | 

For producer of gas work, spore | 
eoals are best. The best coking coals are 
those containing yellow resinie constituents. 

Gas Journal, 163 :3142, pp. 422-3. 

A Special Rotator for the Study of 
Color is the solution of a problem which | 
|has defied the efforts of German scientists 
for many years. The study of color is im- 
portant to the textile and advertising trades. 
|The new machine permits more delicate de- | 


at an average of 55 degrees. 





| be chosen. 
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CADILLAC fxst BLOWER 


Blows dust and dirt out of motors, gen- 
erators, machinery, switchboards, line 
shafting, stock bins, etc. 

Lowers fire risks, and creates more 
healthful working conditions. Has hun- 
dreds of uses. 

Weighs only 6 pounds. Attaches to 
any light socket. 





Write for descriptive folder 
giving prices, etc. 


CLEMENTS MFG. CO. 
622 Fulton Street, Chicago 


Orman 














‘This May Apply 
to Your Business 


Do you have to remove oil, grease, paint, varnish, 
enamel, lacquer, inks or acids from metal, wood 
glass or concrete? 

Our Service Department can save you money, 
time, labor and fire hazard. Write us. 


E. MYERS LYE CO., 
306 So. 3rd St. St. Loui», Mo. 











LATHES 


List price $115 and up ac 
cording to size. When 
ready to buy send for 
Lathe Catalog and prices 


W.F.&John Barnes Co. 


1999 Ruby St, ROCKFORD, ILL 





GEARS 


All Kinds-Small 
The most accurate made and prices 
reasonable We carry a complete 
line of wears in stock for immediate 
shipment. Can also quote on special 
gears of all kinds. fend us your in 
quiries 


Write for Catalogue 20 


CHICAGO STOCK GEAR WORKS 
105 South Jefferson Street  Chicage 
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BRUSHES 


52 Varieties of Nail Brushes 


A different Nail Brush for every 
week in the year. All good, some 
of them lower prices than others. 
Different shapes, different stiffness 
of bristles, suiting all requirements. 


Send for Illustrated Literature 
JOHN L. WHITING-J. J. ADAMS C0. 
Boston, U.S.A. 


Brush Manufacturers for Over 114 Years 
and the Largest in the World 
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FALABANKS-MORSE 


| ball 


arin 





In otors 


—in 14 ways an 
improvement 
over motors with 
ordinary bearings. 
Their notably 
advanced con- 
struction results 
in reduced cur- 
rent consumption 
and lowered pro- 
duction costs 


(219) 


FAIRBANKS, MORSE & CO. 


CHICAGO, Pp... > a 
Lioneer Manu alurers 
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termination of color effects than any hitherto 
possible. The unique feature of this machine 
| is that it permits very nice adjustments of 
color relations to be made on a whirling 
dise while the dise is in motion. For 
instanee, a yellow dise is placed on the 
machine and the blue dise is placed partly 
over it. The two colors blend and the pro- 
portions of each color may be shifted by the 
operator without stopping the dises, through 
the use of an ingenious system of cams and 
levers.—Color Traue Journal, 13:2, p. 56. 

Vitreous Enameling with Electric 
heat has within recent years developed into 
a large industry. The eiectric furnace has 
demonstrated that it is without a peer when 
the results from its use in baking vitreous 
|enamel are compared to fuel-fired furnaces. 
The control of the heat flow is so complete 
that uniform temperature may be applied in 
baking a complex shape, even though the 
heat flow or heat quantity varies in different 
parts of the charge. In case of apron bath- 
tubs, for instance, no difficulty is met in de- 
livering the required amount of heat at the 
same temperature on either the apron or 
reverse side of the tub, and such manipula- 
|tion of heat is impossible with other than 
| the electric furnace. In addition to the tem- 
| perature control the electric furnace is 
possessed of a long life and low power con- 
sumption. Sulfur fumes, which are injurious 
to enamelware, are absent in the electric 
furnave, and its use secures against high 
percentage of rejections from this cause. The 
electric furnace has no noises to muffle, such 
as are experienced with coal and oil firing. 
It has been able to handle 170 heats in 10 
hours, as against 130 heats with the coal- 
fired furnace. Heats have been completed in 
50 seconds that would require 3 minutes, 40 
seconds in the oil furnace.—Journal Ameri- 
can Ceramic Society, 6:7, pp. 794-8. 








Mechanical Engineering 
A New Method of Joining Pipe Joints 


for artesian wells has been developed during 
the past few months. By use of the oxy- 
acetylene flame, screwed joints as heretofore 
used may be done away with and the well 
|easing will become a single tube of indefinite 
lene Oil-well casing has been oxy-acety- 





lene welded some years but artesian well 
easing is usually larger and requires a differ- 
jent type of joint. In the ease of a well being 
|sunk in New Jersey, nine 20-foot lengths of 
18-inch steel pipe three-eighths of an inch 
thick were used. First, four lugs were welded 
on the outside of one end of each section of 
| pipe with half the lug extending beyond the 
lend. Properly to aliow for contraction, sec- 
tions of casing were prepared for welding by 
separating them about one-sixteenth inch 
with small steel wedges which were melted 
into the joint as the welding progressed.— 
Oxy-acetylene Tips, 2:1, pp. 10-11. 

Studies on the Hot and Cold Working 
of Brasses made recently in Germany in 
a laboratory indicate that all brasses, be- 
ginning from copper and ending at 58:42, 
and even somewhat richer in zine composi- 
tion, can be pressed and drop forged at any 
temperature below the range of zine evapora- 
tion. It was found that the application of 
the pressing load or of the line force of the 
falling hammer must be individualized for 
each particular brass. No attempt to work 
all of them in the same condition, or by men 
accustomed to some particular conditions, 
ean be successful. Probably, the investiga- 
tors conclude, there is a great influence due 
to the time factor, that is, the comparative 
amount of time needed successfully to pro- 
duce a suitable reduction under a given load, 
or reversed.—The Metal Industry, 21:8, pp. 
318-21. 

A New Type of Diesel Engine has been 
invented and put on the market by a well- 
known manufacturer. This engine uses less 
compression and has a lower exhaust tem- 
perature than present types of Diesels. The 
secret of construction lies in the method of 
introducing the oil to the cylinder and its 
combustion therein. Acting under the be- 
lief that air compression of from 250 to 300 
pounds gave ample heat to ignite oil in 
globular drops, the inventor devised a method 
of uniting oil and air under proper condi- 
tions for a continuously recurring engine 
eyele. By using a check-valve through which 
oil is admitted to the center of a burner 
composed of an inner and outer sleeve, so 
positioned and proportioned that they form 
a small combustion chamber between the 
sleeves, and a relatively larger combustion 
chamber within the inner sleeve this is ac- 
complished. Both sleeves are open at the 
bottom, and the two combustion chambers 
are open at the bottom and communicate at 








BELOW—Unretouched photo- 
graph of the new fender crate— 
the Pioneer Wirebound Crate. 


ABOVE—Unretouched photo- 
graph of the old crate as it was 
received at our laboratory. 


How an Automobile Manufacturer 
Reduced His Shipping Expense 


ERE is a good illustration of what you may 
accomplish by analyzing more closely your 
packing and crating costs. 


Note the difference in the two crates shown above. 


The Pioneer Wirebound Crate gives ample pro- 
tection to the fenders. The old crate weighed 62 
pounds. The Pioneer weighs but 38 pounds— 
saving 24 pounds excess weight. 


In addition, the Pioneer Crate can be assembled in 
a couple of minutes—saving a great deal of time 
and labor. The method of interior packing is dif- 
ferent. The new method is quicker and easier— 
and the fenders carry better. 


To uncrate, simply cut the wires at the top and 
the front of the Pioneer opens up. The fenders 
are easily and quickly lifted out. The crate can 


«be re-used. 


This is a typical example of what General Box 
Engineers are accomplishing for shippers every 
day. If you can use Pioneer Wirebound Boxes or 
Crates, it will pay you—and your customers. If 
you cannot, we will tell you so and may be able to 
help you with other suggestions. We make all 
types of wood boxes and crates. 


It will not obligate you in any way to have a 
General Box Engineer call on you. This service 
is free. A booklet, “General Box Service,” will be 
sent you promptly on your request. 


GENERAL BOX COMPANY 
40 West Illinois Street, Chicago, Illinois 


SIXTEEN FACTORIES GIVE YOU CLOSE AT HAND SERVICE: 


New Orleans, La. 
Pearl River, La. 
Sheboygan, Wis. 
Winchendon, Mass. 


Illmo, Mo. 
Kansas City, Mo. 
Louisville, Ky. 
Nashville, Tenn. 


Detroit, Mich. 
East St. Louis, IIL. 
Hattiesburg, Miss. 
Houston, Tex. 


Bogalusa, La. 
Brewton, Ala. 
Brooklyn, N. Y. 
Cincinnati, Ohio 
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‘Steams Up/” 


REPARATIONS have been made 

P for the greatest show of its kind in 

the world! This is saying a great 
deal—but it’s a fact. 


Not only engineers, but manufac- 
turers, inventors, business men and all 
who are interested in power production 
look to the Power Show as to a spot- 
light of information. 


Economy is the motif of this Exposi- 
tion. Where power is the source of all 
manufacturing activities and the cost of 
power a big item, the benefits of the 
Power Show are far reaching. 


Dec. 3rd- 8th, 1923 
Grand Central Palace 
New York 


A complete exhibition of the most 
efficient methods and apparatus for the 
generation, distribution, control and 
utilization of power this show gives you 
definite information of much value. 


The great diversity of exhibits will 
delight all who like to “get down to 
brass tacks."" You can turn from one 
thing to another, and see something new 
every minute. 


This will be a LIVE show indicative 
of the importance of engineering and 
allied subjects. 


Science and mechanical genius will 
be in flower at this Exposition. Highly 
trained experts from all over the coun- 
try will be there. Don’t miss this op- 
portunity to add materially to your store 
of practical knowledge. 





For further information address 


NATIONAL EXPOSITION OF POWER 
AND MECHANICAL ENGINEERING 


Grand Central Palace New York 








{the top through small holes in the inner 
sleeve. Attempts to run with lower com- 
pression and temperature have heretofore 
usually resulted in faulty ignition and mis- 
firing. No such troubles are experienced 
with the new engine. By this advance the 
design of Diesel engines is so simplified that 
35 to 40 per cent of the weight, and many 
moving parts are eliminated.—The Marine 
News, 10:3, pp. 61-2. 

A Chimney Gas Scrubber of unusual 
and effective design has been installed in a 
New Hampshire power plant, and has proved 
entirely satisfactory for the elimination of 
cinders and unburned coal under the exact- 
ing conditions imposed by the manufacturers 
of paper. Waste gases are drawn from the 
boilers by induced draft fans which discharge 
downward into a chamber connecting the 
|fans and chimney, causing the gases to 
strike and follow a curved surface over 
which water is continually flowing. The 
momentum of the dust particles causes many 
of them to strike this curved surface and be 
washed away to an open trench sewer. The 
connecting chamber is considerably larger in 
cross-sectional area than either the fan out- 
lets or the stack. Therefore the gas velocity 
decreases and the dust particles drop out.— 
Power Plant Engineering, 27:16, p. 818. 








The Development of the Electric 
Furnace for steel founders in the United 
States has been of extraordinary interest. | 
The first electric furnaces to make steel for | 
castings in America were installed in 1908, | 
when 55 tons of such castings were produced. | 
In 1920 this output had grown to over| 
170,000 tons. Expansion of this division of 
American industry during the last decade | 
has been 2000 per cent. Factors that have | 
caused this growth include the quality of the | 
product, the availability of reasonably priced 
electric power, and the high price attending 
| the scarcity of coke suitable for use in con- 
verter practice—IJron Trade, 73:4, pp. 
248-52. 





Metallurgy 
The Possible Use of Oxygen or Oxy- 
genated Air in its application to the 
blast-furnace smelting of iron, the bessemer 
and open-hearth processes for steel, the man- 
| ufacture of artificial gas and the blast-furnace | 
|smelting of ferromanganese is forecast by | 


the Committee for the Application of Oxygen | | 


in Metallurgical and Allied Industries. The 
trend of development in smelting and refining | 
|is in the elimination of inert matter which 
| does not enter into the reactions in the fur- 
|mace and which simply pass through, absorb- 
|ing and carrying away heat and reduced 
|}metals. In the production of one ton of 
pig iron three tons of nitrogen is passed 
through the furnace. To diminish this loss, 
oxygen might be substituted, or a mixture 
of oxygen and air. Doubtless the applica- 
tion of oxygen will revolutionize the art of 
smelting and it will probably change the 
| whole operation and equipme nt, and will de- 
| crease the production costs, increase the out- 
| put per furnace, better the uniformity of the 
| product by permitting a much closer chemi- 
leal control. It will make possible the use 
|of cheaper materials, ore of lower content 
|} and coke of a higher ash, and, it is believed, 
| will reduce the sulfur content of the iron.— 
|c hemical and Metallurgical Engineering, 

29 :7, pp. 272-5. 
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Iron.—The majority of ingot molds are 
made of cast iron. There has, however, | 
always been more or less interest in steel 
ingot molds and extensive experiments have 
been carried out at several plants without 
| successful results. Fr. Schivetz, of Krom- 
| pach, Germany, describes in Stahl und Hisen 
his success in replacing cast iron molds with 
|those of steel. The molds used are the 
| square ones for three-ton ingots. During 
i= War the life of the molds steadily sank 
from 150 heats to 70 heats. Accordingly, in 
| 1916 six steel molds were made and later the 
cast iron molds were entirely replaced by 
steel and the latter have been in use ever 
since. The average life of all the steel molds 
| used so far is 235 heats, with a constantly in- 
|ereasing life. However, great care must be 
| taken when pouring into steel molds as they 
are more easily burned than iron ones. After 
use the molds were placed on a rail-rack and 
used again only after eight to nine hours. 
In only a few cases was distortion of the 
|molds noticed, and it is believed this came 
from improper handling. The carbon of the 
| steel used varies from 0.35 to 0.45 per cent. 

The manganese is usually from 0.5 to 0.8 
per cent. The phosphorous shows a maxi- 
| mum of 0.09 per cent. The sulfur has an 
0.07 per cent maximum, and the silicon 
| about 0.15. —The Iron Age, 112:7, p. 440. 
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“Like a Thief in the Night”’ 

Disease can cree ag ai your sys- 

tem “Like a Thief in the ee A hae te of 

serious ailments such as disease can 
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A New Method of Manufacturin 
Aluminum whereby clay is mixed wi 
pyrites and heated about 500 Centigrade 
has been inverted in Germany. On continu- 
ous calcination in a stream of chlorine gas 
evolved from sodium chloride, with the addi- 
tion of carbon, the resulting reaction-product | 
decomposes into aluminum chloride which is 
then mixed with sodium chloride to which 
are added potassium chloride and small 
quantities of strontium chloride. Transfor- 
mation into metallic aluminum and chlorine 
gas is then effected by the usual thermo- 
electrical means. No cryolite is used, nor is 
it necessary that the clay should have a 
fixed proportion of silicic acid present. More- 
over, in this process the chlorine gas nec- 
essary to form the aluminum chloride is not 
wasted.—Cunadian Mining Journal, 44:31, 
p. 582. Reprinted from Aluminum. 

Magnesium Alloys.—Metallurgists and 
engineers have of recent years sought to 
apply light metals and alloys for a great 
variety of purposes. More recently the mag- 
nesium alloys have received attention, be- 
cause they are still lighter than those of 
aluminum. At first there was difficulty in 
producing strong envugh structures with 
these alloys, but the French metallurgists 
claim to have overcome this drawback.— 
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The Mining Magazine, 29:1, p. 2. 


|east metal is greater than that of the hot 
|rolled metal. 


|copper and 5 per cent of other materials. It 


| by salt water, atmospheric conditions, alka- 


|a composition of about 78.5 per cent nickel 


_strueture, mean spacing between adjacent 


'To the engineer in electrical communication 


Stainless Steel comprises a series of 
steels containing about 11 to 14 per cent of 
chromium and carbon, varying to suit the 
mechanical properties desired, but for most 
purposes less than about 0.4 per cent. It 
often contains small amounts of nickel, up 
to about one per cent. This element, which 
is generally present accidentally, has no ap- 
preciable influence on the non-corrodibility 
of the steel, but may have a considerable 
effect on the temperature used in heat treat- 
ment operations. Broadly speaking, in order 
to obtain a ferrous metal which shall be in- 
corrosible, it is necessary first to render iron 
insoluble in water by suitable alloying and to 
make the resulting alloy as homogeneous as 
possible by heat treatment in order to avoid 
galvanic effects. It is found that the pres- 
ence of a sufficient amount of chromium in 
solution in iron reduces the solubility of the 
latter in water practically to zero. When 





|chromium is added to steel, however, part of 


the chromium combines with the carbon 
present to form a carbide. In a typical 
stainless steel the chromium and carbon are 
in the proportion of about ten to one.— 
Mechanical World, 74:1908, p. 58. (Con- 
tinued in Nos. 1909 and 1910.) 

Hot Rolled Monel Metal has an ulti- 
mate tensile strength of over 41 tons per 
square inch cross-section at 32 Fahrenheit. 
This is greater than the ultimate tensile 
strength of mild steel by some 10 tons. The 
corresponding ultimate tensile strength of cast 
monel metal is under 25 tons per square inch, 
but at 1472 Fahrenheit the strength of the 




















Experiments made in Great 
Britain serve’ to bring out the great strength 
of monel metal at high temperatures. It is 
especially suitable for all parts controlling 
|superheated steam. Monel metal is a natural 
alloy of 67 per cent nickel, 28 per cent 


has a very high resistance to corrosive action 


lies and some acids. Superheated steam at 
|750 Fahrenheit has no appreciable effect on 
\it—Marine Engineering and Naval Archi- 
tecture, 46:551, p. 303. 

A New Magnetic Alloy of Very High 
Permeability has been discovered. It is 


and 21.5 per cent iron and at magnetizing 
fields in the neighborhood of 0.04 gauss, and 
with proper treatment, it has a permeability 
of as high as 90,000. This is about 200 
times as great as the permeability of the 
best iron for these low magnetizing fields. 
This high permeability is attendant upon 
proper heat treatment and upon other fac- 
tors, among which is freedom from elastic 
strain. The presence of other elements than 
iron or nickel, and, especially, carbon, re- 
duces the permeability, but slight variations 
in heat treatment produce large changes com- 
pared with those due to small quantities of 
impurities. So far as discovered, other phys- 
ical properties show no peculiarities at the 
composition which brings out the remarkable 
magnetic qualities of permalloy. The equilib- 
rium diagram, electric conductivity, crystal 


}atom centers and density are among the 
physical properties which have been studied. 


the development of permalloy is very sig- 





nificant. It assures a revolutionary change | J 
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The Quest for Superiority 
laa (atting [ool 


The aborigines quest for superior metals was 
often beset with many His search led 
him into the reptile’s den and poisonous gas 
Pockets, but he considered it worth while. 

oday hi 


his crude ores and metals are made into 


A; 


myriad servants by the method of the modern man. 
One of the best tool steels resulting from such modern 
methods is 
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sired. It is very free from any tendency to warp or 
twist crack or check when quenched in oil 
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- submarine cable construction and opera- 
tion and promises equally important ad- 
vances in other fields.—Bell System Techni- 
cal Journal, 2:3, 101-11. 


Contraction and Shrinkage of Non- 
Ferrous Alloys as related to casting 


| practice are being investigated by the Bureau | 


|of Mines. In foundry practice patterns are 
usually made on the basis of a general figure 
for lineal contraction of a given class of 
alloys, such as those of aluminum, brasses 
or bronzes, irrespective of the alloy employed. 
In making light aluminum castings a general 
figure of 0.156 of an inch per foot is em- 
ployed as the pattern allowance. Sut mea- 
surements made by the Bureau of Mines 
show that in 40 alloys the range is from 
jabout .95 to 1.8 per cent. It was found 
‘that the linear contraction af an alloy is a 
function of the exact chemical composition 
of that alloy, and relatively small amounts 
of impurities affect the contraction. This 
| wide variation of contraction among the al- 
loys of a given class indicates that it is poor 
practice to employ a rough figure as the con- 
traction of a given class in general. Other 
things being equal, the smaller the cross- 
[section the less the contraction for a given 
length; the greater the length for a given 
cross-section the less the contraction.—Brass 
World, 19:7, pp. 231-5. 
Mining 

Rubber Linings for Ball Mills are a 
recent development in the mining and ore- 
| milling industry. Cylindrical and conical 
| ball mills consist of thick steel or gray iron 
|shells with heavy linings that may be re- 
}moved when worn. In order to resist the 
}abrasive action of the ore, these linings are 


to three inches thick. ‘These linings wear 
out the outer shell, owing to the constant 


friction between the two, aggravated by 
small particles of ore. The condition is so 


serious that the tendency is toward making 


ness. As a rule linings have to be replaced 
three times in two years. Experimental 
ball mills are now in operation wherein 


sheets of rubber are used in place of the 
steel linings. These rubber sheets are seven 
to eight feet long, sixteen inches wide and 
five-eighths of an inch thick and are cut to 
fit the inside dimensions of the mill. By their 
use the lining weight is reduced, effecting a 
saving in power of about 24 per cent. Due 
to moisture in the ore the inside of the shell 
of the mill is covered with rust, to 
which the rubber “freezes,” holding it firmly 
in place and eliminating friction between the 
lining and shell, thus preserving the latter. 
The cost of the rubber lining is less than 
that of chrome steel, while its decreased 
thickness materially decreases the capacity 
of the mill. Observations have shown that 
the ore and the balls, instead of sliding 
readily over the surface, cling to the rubber, 
thus increasing the working zone. The rub- 
ber lining lasts about half again as long as 
that of steel and the relining is a shorter 
operation. The process has evidently passed 
the experimental stage and seems established. 
—The India Rubber World, 68:5, pp. 697-8. 
| Investigations of the Value of the 
|Carbon Dioxide-Oxygen Mixture in the 
|treatment of carbon monoxide asphyxia, es- 
pecially with the object of finding the propor- 





soon 


chrome or manganese steel castings from two | 


east steel shells as much as 1'% inches thick- | 
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jin mines of several states. Many of the 
miners have been soldiers and came back 
with a wholesome respect for the trench 
hat. It was argued that if, in fun, a com- 
rade could strike the top of the tin hat a 
| strong blow with the butt of a rifle, without 
local injury to the wearer and no further 
| inconvenience than the sudden vision of a 
|few stars and a seemingly telescoped neck, 
| then the accidental fall of a ten-pound piece 
lof ore, a frequent occurrence in the mines 
which may seriously wound or kill the miner, 
would do no damage to him. One mining 
company was so impressed that it gave out 
a large number to its miners. 


The Diamond Core Drill has been used 
|for prospecting coal and mineral lands for 
the past fifty years, yet it is only about three 
years since it was “discovered” by the oil 
field. It has been demonstrated that the 
diamond drill can bore any formation which 
the standard or the rotary tool can bore, and 
do it faster and at less expense under most 
conditions. The cores secured by the dia- 
mond drilling process give the engineer and 
geologist accurate knowledge of the forma- 
tions penetrated, and of the thickness, poros- 
ity and oil content of the sand when these 
are penetrated.—Mine and Quarry, 13:1, pp. 
1282-8. 


Railways 

An Improved Type of Milk Transpor- 
tation Car has recently been put into 
operation on a railway line running into 
| Chicago. These cars are of the refrigerating 
type, with ice bunkers at either end and are 
equipped with two 3000-gallon seamless one- 
piece glass-enameled tanks. Each container 
is lighted by electricity and is equipped with 
an indicating contents gage, a recording ther- 
mometer and a propeller agitator driven by 
an electric motor. Inlets and outlets are 
| made through the side of the cars so that 
ithe filling is possible without opening the 
|doors. Soon after their arrival in the city, 
|the auxiliary brine cooling device is put into 
operation and brings the temperature of the 
| milk down to 20. The agitator is operated 
|to restore the balance of the milk constitu- 
ents before the milk is emptied to be pas- 
| teurized and bottled for delivery. Immedi- 
ately after emptying, the tanks are washed 


| with a soda solution, rinsed with cold water 
| 








and sterilized with live steam. They are 
then sealed.—Railway Review, 73:2, pp. 
61-5. 


A New Type of Pullman Sleeping Car 
designed with a view to increasing the pri- 
vacy of the sections when the cars are made 
up for the day has been constructed by the 
Pullman Company. In these cars, of which 
over thirty have been built, the permanent 
part of the headboard between sections has 
| been extended from the side of the car to 
}within about eight inches of the passageway 
up as far as the ceiling. In addition, the 
headboard is completed for night use by slid- 
ing cut flush with the ends of the seat a 
section or panel which telescopes inside the 
permanent partition. — Railway Mechanical 
Engineer, 97:8, p. 572. 

Locomotive Feed Water Heating has 
been more rapidly developed abroad than in 
| America, due largely to the economic pres- 
sure of higher fuel costs and the more open- 
minded attitude of European railroad officials 
toward innovations. The Austrian National 
Railways now have’ seven locomotives 














tion of the mixture that is most efficient for equipped with a new type of feed water 
administration and of determining the advis- | heater of the waste gas type. The design of 
| abilty of its use by first aid and mine rescue | these heaters consists principally of straight 
men are being carried out at the Pittsburgh tubes between heaters located on opposite 
experiment station of the Bureau of Mines. | sides of the smokebox. This arrangement 
So far, the investigations indicate that while | provides for a large tubular surface area 
|earbon monoxide is eliminated more rapidly lextending across the path of the waste gases. 
from the blood by the use of the carbon |'The feed water is required to make six passes 
dioxide-oxygen mixture than by any other | through the heater and this serves to raise 
|}method there is the possibility of instances | jt to 212 degrees Fahrenheit.. Tests which 
|}oeceurring in which its use might be a dis- | were conducted with a dynamometer-car 
advantage unless administered by a physi- |show that the saving in fuel resulting from 
cian.—Coal Mine Management, 2:7, p. 31. | the operation of the feed water heater ranges 
The Advantage of the New Liquid |from 12 to 20 per cent and that the loco- 
|Oxygen Explosives are: low cost, less| motive boiler efficiency can be greatly in- 
|than one-third that of dynamite; the absence | creased by an apparatus designed to raise the 
lof danger from misfire and accidental ex- temperature of the feed water by reclaiming 
| plosion ; the absence of poisonous atmosphere | heat from the waste gases of combustion. 
in fact, it improves the air, adding oxygen; | Moreover, the operation of the locomotive 
an inereased output of 50 per cent per miner; |is further improved by reducing the temper- 
the possibility of using inexpert labor for| ature and hence the volume of the gases 
|charging and tamping it; the elimination of | exhausted from the stack.—Railway Review, 
the cost of detonators; the entire elimination | 73:3, pp. 96-102. 
|of accidents through drilling into unexploded The Lift or Poppet Valve for Locomo- 
iholes; and, finally, its safety of transporta- tives has not been looked upon with favor 
by mechanical officials of American railways, 
but their use is growing rapidly abroad. It 
is generally recognized that both slide and 
piston valves actuated by the Walschaerts 
or similar valve motion do not give as quick 


tion.—Iron and Coal Trades Review, 107: 
2891, p. 129. 

The Trench Hat, “the old tin hat,” is| 
coming into quite extensive use as a gone 
of head protection against small falls of rock 
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an opening or closure as might be desired. 
Moreover, the area of this opening is too 
restricted. Consequently the valve ports tend 
to throttle the steam to such an extent that 
full boiler pressure cannot be realized in the 
cylinders. European designers have, there- 
fore, been impressed with the possibility of 
improving steam distribution in the cylinder 
| by means of the lift type of valve. The latest 
and most practical piston valve mechanism 
designed to improve steam distribution in the 
locomotive cylinder is found in the Pilliod 
sleeve valve which has recently been fitted 
for the first time to a locomotive of modern 
proportions. It was found that this type 
of valve enabled a locomotive to perform the 
same amount of work with less steam, be- 
cause it is used more expansively than in 
the case of the ordinary type of piston or 
slide valve. This valve mechanism, consist- 
ing of an ordinary piston valve and two 
sleeves, enables the locomotive to approxi- 
mate the conditions found in the best Corliss 
engine practice and it is reasonable to look 
for a really fundamental improvement in 
locomotive operation through its use.—Rail- 
way Review, 72 :24, pp. 988-92, and 73:7, pp. 
225-33. 
Shipping 

Thirteen Years Afloat without Dry- 
docking is the record of the British steel 
training ship “Exmouth” which was recently 
docked and graved at Tilbury. Her com- 
parative immunity from rust is attributed 
to the fact that when she was first launched 
no paint had been applied to her hull and she 
lay in the water for some weeks while being 
fitted up. During this time the sea water 
had an opportunity to destroy the millscale 


record period during which she did not have 
to be graved. After being afloat a few weeks 
she was drydocked and her bottom was 


and was painted. 
formation of the millscale during the process 
of manufacture of steel plates is the cause 
of serious corrosion. This millscale is formed, 
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to a large extent, by the sand which is 
thrown on the plates during the process of 
rolling in order to enable the rolls to take 
a proper grip. Six months after going to 
sea, owing to vibration and to expansion 
and contraction, about half of this millscale 
has fallen off, taking the paint with it. The 
vessel is then placed in drydock, superficially 
scraped and repainted. In many places, how- 
ever, rust cones have formed and the result 
is that paint is applied over rust, and the 
rust spreads under the paint. It is now 
being advocated that ships be launched with- 
out paint, so that the millscale can be done 
away with for good and all.—Shipbuilding 


and Shipping Record, 22:5, pp. 132-3. 


Miscellaneous 


Be Careful of Asking for Telegrams 
Collect.—A mayor of a Pacific Coast city 
recently dedicated a radio broadcasting sta- 
tion and he was so pleased with the sensa- 
tion that he asked everybody to send him 
telegrams collect so he could see how his 
voice carried. He began to find out by mid- 
night when he had received replies—collect— 
from every state in the union as weil as 
from Honolulu. He received a wireless from 
a ship 1000 miles out at sea. His voice up- 
set his bank account about $3000. 

The Post Office Department Locksmiths. 
—The postal laws and regulations forbid 
postmasters or other postal employes to re- 
pair locks, themselves, and as a result 18,000 
were sent during the year to the mail equip- 
ment shops in Washington to be repaired. 
The average cost of repairing each lock 
amounted to about six and a half dollars. 
Figures just compiled show that the Post 
Office Department manufactured 350,152 
locks during 1922 at a cost of $79,000. In 
1921 the number of locks turned out for the 
use of the postal system was 136,938, the 
cost being $47,500. According to these 
figures, 213,214 more locks were manu- 
factured in 1922 than in 1921. 

Pencil Pigments in Writing.—In a re- 
cent issue of Discovery Mr. C. Ainsworth 
Mitchell discusses the question of the identi- 
fication of pencil pigments in writing. He 
shows that the microscopical appearance of 
lead and its alloys is quite distinct from that 
of graphite, the lines showing a disconnected 
series of patches irregularly distributed, uni- 
formly and brilliantly lit up, and each patch 
is marked with regular vertical striations. 
Writing in different pencil pigments may 
sometimes be differentiated by chemical 
tests. For example, the graphite and clay 
used for the pigment frequently contain very 
varying amounts of iron or of chlorides, and 
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different intensities when tested with the re- 
spective reagents. Titanium is also a com- 
mon constituent of natural graphites, but 
seldom sufficient to give a distinct reaction 
in the markings on paper. In that case, 
however, a color test alone was sufficient to 
| distinguish the marks made with that pencil 
as compared with others examined. 


Fr markings with them show reactions of 


Freak Laurels.—The United States is| 
of freak | 


generally credited with the bulk 
enterprises and ideas, but at last we seem 
to be likely to be relieved of some of this 
notice. Paris has a paper devoted to the 
interests of servants. It is 
called L’Hscalier de Service or “Back 
Stairs” periodical. It is filled with the do- 
ings of servants and prints stories about 
butlers, cooks, parlormaids, ete. Its sub- 
scription list was 6000 when the first num- 
ber was issued. Janitors in Paris are a 
powerful class as is witnessed by their union 
and their “rules” for tenants. They also 
have a “house organ,” but it is of more lim- 
ited appeal than the one cited. 

Rubber Pavement.—An experimental | 
stretch of roadway in Borough High Street, 
Southwark, has been covered with a new type | 
of rubber block, the upper half inch consist- 
ing of resilient rubber and the remainder of | 
hard rubber. The two grades of rubber are | 
vuleanized together, forming a homogeneous 


block. 
Lost, a Railroad!—A supplementary 
railroad built during the war, to supply 


troops near Amiens with food and ammuni- 


tion, has disappeared, having been stolen 
piecemeal. It is thought that alien workers 
in the devastated area appropriated the 


property and sold it. 

Sixty-Mile Ski-Slide Opened. — The 
longest ski-slide in the world, extending over 
sixty miles, has been opened in Sweden. The 
laid out on an old road winding 
through the hills of a beautiful forest. 

Europe’s Coffee Consumption. — Eu- 
rope’s coffee cups were filled with the infu- 
| sion of 1,189,048,000 pounds of coffee in 1922. 


course is 





Newspaper Baffles Newsboys. — The 
|newspaper with the longest name in the 
world, at least in the English language, is 


the Farnham, Iluslemere and Hindhead Her- 
lald, Alton Mail, Bordon and Longmoor 


| Susser Advertiser. It is a weekly publica- 
tion and can be taken home for two cents. 

Keep Your Windshield Clear.—The fol- 
lowing formula has been found useful in 
keeping the windshield clear in wet weather: 
| One dram of sodium chloride (common salt), | 
one ounce of water and two ounces of glycer- 
ine. Place a little of this 
glass in a 
thin layer, using a downward stroke. 


A Hotel for Dogs.—Hotel proprietors | 





| companions of their guests, and constant} 


| squabbles result when visitors attempt to | 
| smuggle in and feed their pets 
|Los Angeles is to be favored with a hotel | 


Accordingly, 
which will cater to the “tourist | 
by offering rooms “with” or “without” | 
Probably most of the dogs, if they 
could speak, would engage accommodations 
“without” bath. The dogs will be well taken 
care of while their mistresses are shopping 
or posing under the studio lights. 

Mercury in Japan.—A rich vein of 
mercury ore believed to extend for more than 
seven miles on the surface and to vary in 
width from two to six feet, has been dis- 
covered near the village of Kita Uonome in 
the upper Goto Archipelago of Japan, the 
Department of Commerce hears. Assays 
show the ore to be very rich, containing 18 
per cent of mercury, and preliminary excava- 
tions indicate that the vein increases in thick- 
ness the deeper it is followed. It should 
make Japan independent of the rest of the 
world for its supply of mercury. 


for dogs 





Ski-Planing.—This is a new sport 
which has been brought out by Lawrence | 
Sperry, the clever son of Elmer Sperry. The | 

| 


ski-plane is a winter version of the aqua- 
plane, except that one uses an airplane and 
a pair of skis instead of a motor boat and 
water sled. Sperry succeeded in holding his | 
airplane as low as five feet above the earth 
as he sped along the course, but was forced 
to rise higher when approaching a grove. 
The skiers would release their hold on the 
ropes tied to the wings and tail skid of the 
plane as they approached the trees. To dem- 
onstrate the unusual qualities of the small 
plane Sperry went down the side of a forty- 
foot embankment, almost perpendicular, | 
without turning over. The machine was out- 


| 








fitted with skids during the demonstration. 


appropriately | 
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The Service of the Chemist 


A Department Devoted to Progress and Achievement in the Field | 
of Applied Chemistry | 


Conducted by ISMAR GINSBERG, Chemical Engineer 





Artificial Wood.—A Norwegian scien- 
tist has succeeded in making a new kind of 
irtificial wood. A mixture of sawdust with 
chalk and chemicals is used for this pur- 
The wood contains about 50 per cent 
sawdust. The mixture is subjected to high 
pressure, and a product is thus obtained 
which possesses all the qualities of genuine 
timber. The specific gravity of the wood 
is the same as that of real wood; its hard- 
ness is like that of the oak. It can be 
planed, sawed, bored, nailed, painted, stained 
or polished and subjected to every process 
of carpentry or manufacture for which real 
wood is used. It will not deteriorate in 
water, and on account of the chemicals that 
it contains it is impervious to rot and burns 
only at a temperature very much higher 
than that at which real timber ignites. 

New Paper-Making Materials. — Vari- 
ous new materials have been tested by the 
Imperial Institute regarding their availabil- 
ity as paper-making stock, and these tests 
have been reported in the Bulletin of the 
Imperial Institute, volume XX, number 3. 
There are mentioned talipot palm-leaf stalks, 
betel-nut husks and elephant grass. The 
palm-leaf stalks have been found to be a 
promising paper-making stock, as they fur- 
nish a fairly good yield of pulp. The un- 
bleached pulp yields a strong brown wrap- 
ping paper and fairly white paper can be 
made, possessing good strength, but the pulp 





pose 
pose. 


thereto in the proper quantities in order to 
convert the remaining oxides and sulfate! 
of lead into lead sulfate. For further de- | 
tails the reader is referred to British Patent 
No. 189,160. 
New Indigo Dyestuffs.—The dyestuffs 
of the dimethyl indigo series have not been 
used very considerably up to the present | 
time, due to the fact that they produce dull | 
colors on cotton and wool. However a new 
process has been developed of changing the | 
chemical properties of these dyestuffs by the | 
introduction of halogen groups, resulting in | 
a product which is a dye both for cotton and | 
wool. The dyestuffs give bluish shades, | 
which are fast to light and washing. The | 
woolen cloth is dyed in the darkest shades 
in one dip, the tints being comparable in 
sharpness with those of the finest acid dyes. 
The shades produced on cotton cloth are in 
many ways superior to those obtained with 
other dyestuffs of the indigo series. The 
reader is referred to United States Patent 
No. 1,412,028 and the Color Trade Journal 
for further information on this subject. 
Casein for Making Coated Paper.—In 
an article appearing in the French paper 
journal, Papeterie, it is stated that though 
easein gives fairly good results, it is not so 
satisfactory as gelatine, as it is more prone 
to putrefaction, and must be _ prepared 
within a relatively short time before use, less 
than forty-eight hours in the summer time. 
The addition of formaldehyde as a preserva- | 











bleaches with difficulty, requiring a large 
amount of bleaching powder. The _ tests 


made with betel-nut husks showed that this 
was not very suitable for paper- 
making. It ean only be employed in con- 
junetion with long fiber materials for pro- 
dueing low grade brown papers or boards. 
Good tests were obtained with the elephant | 
grass. 

Wood for Lead Pencils.—Florida cedar 
wood is generally used in the manufacture 
of lead pencils. But there are other woods 
which can be used for this purpose as well, 
provided they are given prior treatment to 
The Badische 


material 


soften them up properly. 
Anilin und Soda Fabrik has been granted 
a patent (See British Patent No. 195,497) 


on a process for softening alder, lime and 
other woods to render them suitable as sub- 
stitutes for Florida cedar wood in pencil 
manufacture. The wood is treated under 
high pressure, for example about 100 to 1,500 
pounds per square inch with aqueous solu- 
tions of (other than resin soaps) or 
soap-like compounds, such as fatty acid sul- 
fonates, with or without the addition of 
dissolved or emulsified waxes or fatty ma- 
terial, and dyestuffs, such as cedar brown, 
GR. The treatment is effected at or slightly 
above room temperature. 

Potash Discovery.—The London Times 
reports that extensive potash deposits have 
been discovered at Klein Kuhren, on the Elb 
near Dannenburg in Hanover, during test 
borings for petroleum. Selow the potash 
deposits oil has been found as well, but not 
in appreciable quantities. 

Sulfuric Acid and Caustic Soda from 
Sodium Sulfate.——In the Journal of the 
Society of Chemical Industry, June 8, 1923, 
pages 251T to 252T, there is given a descrip- 
tion of an investigation made to determine 
the conditions under which caustic soda and 
sulfurie acid could be produced from so- 
dium sulfate. The process developed is 
electro-chemical in nature. A 40 per cent 
aqueous solution of sodium sulfate is used 
in the process. 

Sulfate of Lead in the Electric Fur- 
nace.—Lead sulfate is made directly from 
finely divided sulfide ore. The ore is fed 
in a regulated stream between the ares of 
an electric furnace, the electrodes of which 
re arranged horizontally in two or more 
irs. The high temperature of the are 
mverts the material into vapor form. The 
ipors pass up a shaft and meet a supply 

air from a conduit in the furnace which 
situated a few feet above the ares. The 
10t suspended particles in the vapor are 
converted into lead sulfate. This is washed 


soaps 
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from the flues by steam jets or water sprays 
into settling vats. Acid may be added 


tive has the disadvantage of thickening it| 
and prevents it from working properly. It 
has been found that borax and ammonia, 
10 per cent of either, are the most satisfac- 
tory solvents. For many purposes borax is | 
preferred to ammonia. But when casein is to | 
be mixed with substances having an acid 
reaction, it is well to add a slight excess 
of ammonia to prevent the casein from thick- | 
ening. Foaming in the sizing tub can very 
readily be prevented by the addition of a 
little milk or oil of turpentine to the coat- 
ing solution, or by allowing amyl acetate to 
drop slowly on the surface of the solution. | 

New Drying Process.—A new drying 
process has been developed in Germany, 
which consists in spraying the liquid into 
the drying chamber by means of a horizontal 
rotating disk. This makes it possible to 
handle many substances which could not 
be processed by spraying, because of clog- 
ging of the spray nozzle. The speed of the 
disk can be made so great that substances 
which cannot be dried in any other manner 
ean be dried in this apparatus. The dryer 
has been used in the manufacture of pow- 
dered milk and is claimed to give a very ex- 
cellent product. It has been used in the 
drying of colloidal solutions, extracts of 
drugs, active principles of glands, dyewood 
extracts, food solutions of all sorts, glue, 
gelatine, etc. For further details, see Zecit- 
schrift fuer angewandte Chemie, 35 pages 
535-5. 

Metal Linings by the Spray Process.— 
The spraying of molten metal on to sur- 
faces in order to produce metallic coverings 
is no new process, and yet it has not been 
completely successful in the past. The cov- 
ering obtained heretofore possessed a some- 
what porous texture, an undesirable quality 
in resistant linings for chemical apparatus. 
Now, however, it is claimed by the Metal- 
lisator A. G. that thoroughly satisfactory 
tin, lead, aluminum and copper linings can 
be produced on iron by subjecting the 
sprayed metal coat to a finishing process, 
which may be either mechanical or chemical 
or both. The lining may be rendered more 
coherent by hammering. Or the pores may 
be filled up with some chemically resistant 
material, for example, in the ease of a lead 
lining, with lead sulfate obtained by treat- 
ing the lining with sulfurie acid. The great 
advantage of these sprayed linings over the 
usual laid-on ones lies in their close con- 
tact with the substratum, an important 
factor in apparatus with walls through | 
which heat is to be transferred.—Jour. Soc. 
Chem. Ind., 1923, 327-8. 


New Benzol Process.—According to 
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THE GREATEST FIELD THERE IS, 


except electricity and applied motive power, is the range 
for ORIGINAL ideas—creative notions—of useful 
things now made by casting or other means, which 
might better be produced in 


PRESSED METAL 


Can’t you think of something?—Look around. What 
article is in sight that is METAL, and that is made 
by casting or otherwise, that ought to be made of 
PRESSED METAL with greater speed and greater 
ease and greater economy and at least as great efh- 
ciency? (Take another look around). Then 


Write for the PRESSED METAL BOOK 


The Pressed Metal industry includes many of the larg- 
est high-class manufacturing concerns in the United 
States, and through the Pressed Metal T. E. C., wel- 
comes the cooperation of every bright mechanical 
mind in the country, on a cash basis. 


“JUST A THOUGHT ’’—NOT A PATENT 


Sell us a practical idea of some new and useful WAY to 
utilize Pressed Metal in place of other materials. The 
undersigned will promptly pay cash for every accept- 
able suggestion approved by our Engineering Advi- 
sory Board. The Free Boox gives you the facts and 


procedure. 


DO NOT SEND US PATENTS OR MODELS 
JUST WRITE FOR THE FREE PRESSED METAL BOOKLET 


It tells ali the conditions and the amounts to be paid for the 
successful ideas, and also how to protect yourself against misap- 
ropriations of your creative thoughts by others. WRITE 
ODAY. (A postcard will do, but please make it easily legible 
so it can be properly filed and acknowledged). Address 


PRESSED METAL ixicXsion COUNCIL 
27 Quincy Street Suite 1704 Chicago 


Caracristi process of low temperature dis- 
tillation, which has been installed in the 
plant of the Ford Motor Co., promises a 
higher yield of benzol than has hitherto 
been possible. This process will extract 
from one ton of coal ten gallons of benzol, 
twenty gallons of tar, ammonia equivalent to 
twenty pounds of ammonium sulfate and 
three gallons of creosote oil, besides coke 
and gas. 

Tensile Strength of Cotton Yarn.—Un- 
bleached and unsized warp yarn, treated 
with various water-proofing materials, was 
tested to determine its tensile strength and 





then exposed to the weather. At the end 
of one year the treated yarn was stronger 
than the untreated yarn similarly exposed | 
but weaker than the treated yarn before | 
being exposed. Yarn subjected to three! 
treatments containing asphalt showed no| 
material loss in tensile strength after being 
exposed. Raw drying oils caused more de- 
terioration than the same oils previously 
boiled with metallic driers. In most cases 
semi-drying and non-drying oils caused as 


























Inventions Developed. 
Special Tools, Dies, Gear Cutting, Ete. 





Experimental and Model Work 


Fine Instruments and Fine Machinery, 
| similar products, and can only be refined or 


| HENRY ZUHR, 489-93 Broome St., New York City | 








Introducing 


THE SYLVANIA 


e newest and most beautifully furnished 
otel in Philadelphia, situated just off Broad 
St. on Locust. 

Conducted by J. C. Bonner, who for the past ten 
years has been associated with the manage- 
ment of the Ritz Hotels—Philadelphia, 
New York, and Atlantic 





much deterioration as raw drying oils. The 
addition of burnt umber to a drying oil- 
treatment had a decided preservatible effect. 
Published in Jour. Ind. Eng. Chem., 15, 236. 


Prevention of Food Poisoning.—The 
following practical summary of the precau- 
tions necessary to avoid food poisoning ap- 
peared in an article published in the Amer- 
ican Food Jour. 17, page 15. Food to be 
eaten raw should be fresh, clean, sound and 
free from stale odors, from slimy rotting 
areas, from discoloration and mold. It 
should be carefully washed in an abundance 
of clean water. Sound food freshly cooked 
does not cause food poisoning. Moist or soft 
eooked food if held for more than a few 
hours should be kept in a good refrigerator. 
If such refrigeration is impossible the food 





should be recooked before serving even if it 
does not shown any signs of spoiling. The 
frequency of enteric outbreaks and of botu- 
lism clearly points to a very general failure 
to appreciate the dangers of basterially con- 
taminated foods. Detailed suggestions for the 
inspection of canned foods are offered in con- 
nection with the campaign against botulism. 

More Gasoline from Petroleum.—More 
and more gasoline is being produced from 
petroleum due to the installation of erack- 
ing processes, which break down the higher 
boiling point fractions into hydrocarbons 
which are generally found in that fraction 
known as gasoline. A new German process, 
recently developed by a chemist of the 
Badische Anilin und Soda Fabrik, is said to 
yield 75 per cent gasoline from petroleum. 
It is known as the Mutol process and is 
claimed to be superior in many ways to the 
various cracking processes now in use. It 
is said that 5 to 10 ton units can be man- 
aged by one man.—Oil, Paint and Drug Re- 
porter, June 4, 1923. 

New Varnish Gum from Mexico.—The 
Department of Commerce reports the fact 
that a resin can be obtained from the cua- 
pinole tree of tropical Mexico. This resin 
can be used in the manufacture of the finest 
varnishes. One of the features of the new 
resin is that it is not soluble in alcohol or 
gasoline, as the case with the majority of 


dissolved by a process of melting. It is 
pointed out that Mexico has been the pro- 
ducer of numerous resins suitable for making 
plain and fine varnishes, and adds that the 
cuapinole resin is believed superior to any 
of them. 

New Fuel for Motors.—A new fuel for 
motor engines and internal combustion en- 
gines of various kinds has been announced 
under the name of ethyl gas. In the inves- 
tigation, which lasted several years, to dis- 
cover the ideal fuel various features of the 
combustion of a fuel in the motor cylinder 
were studied. One of the things that were 
studied was the knock in the engine, which 
was generally ascribed to ignition on the 
wrong side of dead center, or that red hot 
earbon points ignited the fuel charge before 
the spark could, or that there was auto- 
ignition. These theories were disproved, and 
it was found that what caused the noise 
was a high pressure, high velocity gas wave 
striking the side of the combustion cham- 
ber or the top of the piston. This high pres- 
sure wave has been known to cause consid- 
erable damage, sometimes breaking spark 
plugs and even wrecking an engine. The 
pew fuel will be brought out on the market 
within a short time.—Oil, Paint and Drug 
Reporter, June 11, 1923. 

Paper from Flax Straw.—Immense 








quantities of flax straw are produced each 
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year in the Canadian prairie provinces, and 
attempts have been made during past years 
to find a use for this product which ordina- 
rily goes to waste. It is estimated that ther« 
are each year over a million tons of this 
straw available after the seed has been re 
covered by threshing. The straw has been 
burnt each year in order to clean the land 
for future farming operations. The research 
work that has been carried out to find a new 
use for this material was conducted under 
the auspices of the Canadian Pacific Rail 
way and the Honorary Council for Scientific 
and Industrial Kesearch, 

The straw was known to have a certain 
value for its fiber, being in this respect sim- 
ilar though of inferior grade to the straw 
cultivated for the production of fiber flax. 
The threshing process, however, had the ef- 
fect of destroying the fiber value of the lin- 


| seed flax straw, even for the production of 


the commercial tow, owing to the way in 
which the straw is broken up in the thresh- 
ing. This suggested the possible use ef the 
straw for the manufacture of paper pulp. 
The scientific details for making a high grade 
writing paper from this raw material were 
worked out to perfection, but unfortunately 
the cost of the process was too high to make 
it possible to use the same on a commercial 
seale. Accordingly, investigations were car- 
ried out to determine the feasibility of manu- 
facturing cheap newsprint from this stock. 
Definite results have not yet been pub- 
lished. 

A recent improvement in the machinery 
used to extract the seeds renders it possible 
to perform this operation in such a manner 
that the fiber value of the straw is not de- 
stroyed. Hence there is now possible the 
use of the fiber in manufacturing the lower 
grades of linen cloth. <A process has also 
been worked out for using the flax straw 
in the manufacture of a heat insulating ma- 
terial. The resulting product is an efficient 
non-conductor of heat and cold, and is being 
used with success as linings between walls 
and under roofs. Flax straw can also be 
used to good advantage in the manufacture 
of tow for upholstering. 

Carbon Black by Electrical Cracking.— 
There is a great deal of current legislation 
in the various states against the present 
method of producing carbon black by the 
incomplete combustion of natural gas. This 
coupled with the increasing demand for nat- 
ural gas for other purposes indicates that 
the supply of carbon black will be gradually 
reduced and that new methods will have to 
be found for its manufacture, so as to utilize 
the carbon that is in the natural gas to 
better advantage. The Bureau of Mines has 
been making extensive investigations on this 
important subject, which are reported in 
Serial No. 2417. 

It was observed in these investigations, 
when discharging electricity through the gas 
under certain definite conditions, that the 
natural gas could be decomposed and that 
earbon black could be produced. Various 
types of electric discharges have been studied 
to determine the underlying factors and their 
possible effect on the yield of carbon black- 

Present commercial plants using natural 
gas for the manufacture of carbon black, re- 
cover from 0.8 to 1.5 pounds of carbon black 
per thousand feet of gas consumed. This is 
less than 5 per cent of the carbon in the 
gas. In the present methods the gas is 
heated to incandescence by burning it as a 
luminous flame, and therefore a considerable 
quantity of the gas is consumed as a source 
of heat. A greater yield of carbon per thou- 
sand cubic feet of gas can be expected when 
the heat is supplied from some external 
source or by using the energy that is in- 
herent to the gas in a more effective manner 
to bring about decomposition of the same. 

Chemicals from Granite.—Granite con- 
sists principally of the mineral feldspar, 
which is known to have a high content of 
potash, alumina and silica. A new process 
for recovering these constituents from gran- 
ites is described in the Raw Materials Re- 
view. The process is known as the Brown 
process and is of special interest in that it 
permits the recovery of all three of the in- 
gredients in a mark«table form. The process 
consists in the application of acid gases to 
finely ground feldspar, in a rotary kiln, at 
low temperatures. The disintegration is 
continuous and complete, and the finished 
products are obtained by leaching and 
crystallization. 

By means of the Brown process the 17 
to 20 per cent of alumina contained in 
potash-feldspar can be converted either into 
sulfate of alumina or partly into the com- 
bined sulfates of potash and aluminum, or 
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IRECT FROM FACTORY To You! 


lOOg.... 
Seconds 


90 


SAME QUALITY 
TOBACCO USED 
IN 15c CIGARS 

THEY are not pretty, 

no bands or decora- 
tions, but you don’t 
smoke looks. Our cus- 
tomers call them 


DIAMONDS IN THE ROUGH 










to each purchaser of 
[Vth yrefe) ave Fe 


E will include, without 
charge, the EDWIN’S 
SAMPLE CASE contain- 
ing ome cigar each of our 
TWELVE BEST SELLERS 
riced up to $30.00 PER 
UNDRED. Not more than 
one order from a customer— 
with Free Sample Case—As 
THIS OFFER is made JUST to 
‘GET ACQUAINTED’. 
This SPECIAL OFFER 
EXPIRES NOV. 30th. 
END check or payon arrival. 
Your money back if you 
don’t receive at LEAST 
DOUBLE VALUE. 
Transportation charges paid by us. 
Please specify mild, medium, 
strong. Established 1903 Ref. 
Any bank in the U. When 
ordering please reiaeis “Sci- 
| entific American.” 


EDWIN CIGARG 


2338 THIRD AVE. NY.C. 
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Director of Leander McCormick 
Observatory 
% A Popular and Readable Book 
i on a Scientific Topic 
iB Profusely Illustrated 
4B 5 aaa "4 
E: $3.85, at Bookstores or direct from 
2 Columbia University Press 
a 2960 Broadway : : New York 
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Brings you a Genuine 


UNDERWOOD 


a wn. fe ae 
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days you are not eptiodod with this late model UNDERWOOD 
typewri cape | = Ward process. 
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Act Today! 
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Mfg. Company 
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Aves,, Chicago 
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| partly or wholly into commercially pure alu- 


| done by 
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mina. In the latter form it would require 
less than half the quantity to make one 
pound of the metal aluminum, than in the 
case of bauxite used for the same purpose. 


Basic Slag As a Fertilizer.—The chief 
compounds in basic slag are apatite, a mix- 
ture of calcium fluoride and tricalcium phos- 
phate, dicalcium silicate, aluminates, ferrites, 
and oxides of ferrous iron and manganese 
in the free state. Low grade basic slags, 
obtained in the open hearth process of steel 
manufacture, were tested to determine their 
fitness for fertilizing purposes. It was found 
that this type of basic slag possesses a dis- 
tinct value as a fertilizer. It was also con- 
cluded from the fertilizing experiments that 
the finer the sub-division of the slag, the 
better fertilizer it made.—Jour. Soc. Chem. 
Ind. 


Cream of Milk Sugar from Larchwood. | 


—Montana larch is being treated for the 
production of cream of milk sugar. Cream of 
milk sugar or mucie acid is a product of 
the sugar galactose. It is extracted in its 
complex form, then hydrolyzed and oxidized 
to the acid derivative. The product is pure 
white and crystaiiine. It contains no impur- 
ities such as metallic salts. It has a taste 
similar to citric acid or tartaric acid and 
does not deteriorate on standing. It is em- 
ployed in the manufacture of foodstuffs, soft 
drinks, jellies, jams, ice creams, candy, med- 
icine, ete. It is also used in the mordant- 
ing of cloth preparatory to dyeing and print- 
ing. It is also used to a large extent in 
the baking of bread, either for straight bak- 


ing acid or for manufacturing self-raising 
flour or baking powder. It has approxi- 


mately twice the working strength of cream 
of tartar. Oxalic acid is recovered hs a by- 
product in this process—Raw Materials 
Review. 


Removing Sulfur from Gas.—Accord- 
ing to Swedish Patent No. 51,536, this is 
mixing the gas with a suitable 
amount of acid in one form or another and 
then introducing the mixture into a chamber 
or a series of pipes. In this apparatus the 
mixture is heated to a temperature high 
enough to decompose the sulfuretted hydro- 


gen, present in the gas, to sulfur dioxide 
and free sulfur. Then the gas is passed 


through another apparatus in which a reduc- 
ing action takes place whereby the sulfur 
dioxide is decomposed to free sulfur. 


Churning Temperature.—Many floating 
dairy thermometers indicate 62 degrees F. 
as churning temperatures. In the old days, 
when whole milk was churned, this may not 
have been far out, but separated or skimmed 
cream seldom calls for so high a mark. Re- 
quirements vary according to several factors, 
among them, as an English expert points 
out, the thickness of the cream; its degree of 
ripeness, the temperature of the air, the 
breed of the cow, and even feeding and period 
of lactation. Authorities in dairying state 
that the range is from 45 to 62 degrees F., 


| the higher point being used only in very cold 











weather. Manufacturers who indicate the 
62-degree temperature on their thermometers 
do not seem to know why they do so, except 
that it has been the custom for many years. 


The Tanning of Fish Skins.—A Nor- 
wegian has patented a process whereby fish 
skins are salted and limed in a dilute solution 
softened with soda, the strength being pro- 
gressively increased by additions of milk of 
lime; after rinsing, and sometimes puering, 
they are submitted to the action of a vege- 
table or chemical tanning agent only slightly 
acid or neutralized. For chrome tanning the 
skins are puered, treated in a solution of 
sodium chloride to which hydrochloride acid 
is added in increasing quantities, soaked in 
soft water, and tanned in pure chromate in 
gradually increasing quantities. After wash- 
ing they are treated with sodium thiosulfate 
or soda, and freed from acid by means of 
tepid water and chalk. 

Beware of Fake “Booze” Powders.—In 
our mail frequently come advertisements, 
generally from the foreign wine-growing dis- 
tricts, offering “dehydrated” alcoholic bever- 
agesin powdered form, usually for “one 
dollar only,” in American currency. This is 
significant, as the Post Office authorities 
are constantly issuing fraud orders and re- 
turning money orders. If these powders 
really contained alcohol they would be seized, 
and as they do not have the latent possi- 
bilities of cheer, they come under the mail- 
fraud statutes. 
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Mississippi Valley Structural Steel Co. plant—an 
extremely hard building to heat. Only 4 Skinner 
Bros. Type DF Heaters required. 


Remarkable Performance of 
These Heaters Astonishes 
Engineers and Executives 


Just think of this! During the very coldest 
weather, Skinner Bros. (Baetz Patent) Heaters 
will keep any steel-sash and glass building com- 
fortably warm at all times—even if the heaters 
are operated only three or four hours daily. This type 
of building is notoriously hard to heat—probably 
the hardest of any—yet Skinner Bros. (Baetz 
Patent) Heaters are operating successfully in 
scores of buildings of this class, to say nothing 
of numerous others. 


The remarkable performance of these heaters 
has been a source of amazement to engineers 
and executives—at first it seemed impossible 
that they could do what was claimed. But, 
after the most rigid investigation in hundreds 
of cases, these heaters were chosen above every 
other type. 


Performance of Skinner Bros. (Baetz Patent) 
Heaters is guaranteed, when installed as directed 
by our Engineers. Find out more about them! 
They are revolutionary in design—pioneers of 
their type—use no outside pipes or ducts—are 
strictly portable. Ask us for Catalog E-6 and 
list of users. Make your own investigation. 


ALSO A VENTILATOR 


Due to a fundamentally different design, Skin- 
ner Bros. (Baetz Patent) Heaters are excellent 
ventilators, either when used for this purpose 
alone or in conjuction with heating. Useful 
both Winter and Summer. 





Steam Coil Type SC 


Utilizes live or exhaust steam 
at any pressure. Portable— 
can be installed by any me- 
chanic. 





Direct-fired Type DF 


Where steam is not available. 
Burns coal, coke, wood, gas 
or oil. 


NER BROS. MANUFACTURING CO., INC. 


1474 South Vanderventer Avenue, St. Louis, Mo. 
140 Bayway, Elizabeth, N. J. 
Pittsburgh, 8 Wood St. 


SKIN 


Main Office and Factory: 
Eastern Office and Factory: 


Boston, 445 Little Bldg. Cleveland, 612 Marshall Bldg. 
Buffalo, 702 Morgan Bldg. Detroit, 308 Scherer Bldg. Pittsburgh Heating Co. 
Chicago, 1703 Fischer Bldg. New York, 1702 Flatiron Bldg. ee ~w — Ave. 
° e eLong 0 
incinnati, 105 ’ ila., Pa., 1711 S ‘ . 
Cincinnati, 1050 Hulbert Bldg Phila., Pa., 171 ansom St, Wash., D. C., 714 Evans Bldg. 


Oliver Schlemmer Co. Haynes Selling Co. U. D. Seltzer 


SkinnerBros. 


Baste AF ATING 
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“Wishes everywhere 
-city or country ~ 


‘*Local Conditions’’ do not exist where 
Moon Satterlee Antennaless Radio is in- 
stalled. Here is a set which brings dis- 
tortionless speech and music to you no 
matter where you live or how severe the 
local conditions. The Moon is operated 
by simply grounding to a water pipe or 
radiator—no antenna, loop or indoor 
wire is necessary. 


Stations within a conservative 1000 mile 
, radius are regularly received with a non- 
power loud speaker on this set. 


It is the ideal set for use in apartments, 
automobiles, yachts or railroad trains 
where an antenna is not practical. Ex- 
tremely sensitive, unusually receptive, 
yet simple to operate. 


Dealers—ask about 
our franchise 


Write today for our folder 
** California or Newark’’ 


MOON RADIO CORPORATION 
501 Steinway Ave. Long Island City, N. Y. 


In Canada, Continental Equipment Co., Ltd. 
New Birks Bldg. - 


Montreal, Quebec 





M Satterlee IN 


antennaless 


—RADIO— 





| 


jand director on 





| 
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Radio Notes 


Wired Wireless Communication. — 4 | 
publication giving an introduction to wired 
wireless or line radio communication has 
recently been prepared under the direction 
of the chief signal officer with the coopera- 
tion of the Bureau of Standards. This 
pamphlet gives an explanation of how mes- 
Sages are carried to distant points by radio- 
frequency currents directed over wires such 
as ordinary telephone lines or power lines. 
The fundamental principles of radio and its 
relations to line radio telegraphy and tele 
phony are also discussed. This pamphlet is 
“Introduction to Line Radio Communiea- 
tion,” Signal Corps Radio Communication 
Pamphlet No. 41, a copy of which may be ob- 
tained for 10 cents from the Superintendent 
of Documents, Government Printing Office, 
Washington, D. C. 

Radio Dramas have been broadcasted 
by the WGY station of the General Electric 
Company at Schenectady for nearly a year. | 
During that period the little group of WGY 
Players has had the largest audiences ever 
before accorded dramatic offerings. There 
are at least 2,000,000 radio sets in the coun- 
try, and of that number 1,500,000 are almost 
nightly within range of WGY. From the 
very first the radio drama has been a success. 
Mr. Edward H. Smith, formerly an actor 
the professional stage, has 
been handling this feature of the WGY pro- 
grams. Mr. Smith and his players have 
pioneered in the art of the radio drama; 
they have had to develop a new technique. 
It has been found necessary to make occa- 
sional changes in play manuscripts, espe- 
cially where a climax depended upon sight 
for its appreciation. The entrance to or 
departure from a room by one of the ehar- | 
acters has to be indicated by sound, as a 
closing door. A bell helps somewhat in an- 
nouncing a newcomer to the invisible stage. | 
Various sound devices have been created to 
produce atmosphere. A telegraph key and 
an imitation of an engine whistle have helped 
in a railway station scene. Storms have 
been stimulated by devices similar to those 
used on the stage. 

The Acoustics of Loud Speakers are 
discussed, among other things, by Mr. Ny 
the Journal of the American Insti 

Electrical Engineers. “Speech ani 
are both modified considerably, de- 
pending upon the length and shape of the} 
horn, also on the volume of the sound,” states 
this authority. “A horn longer than 
quarter wave length of the lowest 
available gives the best reproduction. 








man in 
tute of 


music 


one- 
pitch 
How 


}ever, in practice the length of the horn sel- 
|dom exceeds three feet, approximately one 


fourth of the wave length of 90 cycles, the 
fundamental of the horn. If the horn is 
shorter than one foot (270 cycles funda 
mental) the bass and baritone voices are 


likely to be distorted, since their fundamen 

tal, which is below 270 eycles, would be re- 
duced. It has been found that a loud 
speaker with a magnetic balance and a horn 
about two feet iong is capable of very good 
reproduction of even very low frequencies. 
Careful study has been made of materials to 
be used in diaphragm and in the horns in so 
far as it affects the quality of reproduction. | 
Aluminum or micarta diaphragms apparently | 


| give the best results, while a wood horn or | 
| horn made of some ‘dead’ material like hard | 





rubber is least likely to introduce a strange | 
quality.” 

Our Japanese Radio Link.—The radio 
telegraph circuit between the United States 
and Japan is operated continuously, carrying 
a large portion of the trans-Pacifie telegraph 
traflic. When the recent disastrous earth 
quake devastated Tokio and Yokohama the 
radio service was not interrupted. The first | 
news of the disaster came to the United 
States over this radio circuit, and for several | 
days thereafter the mcst complete dispatches 
describing the extent of the losses and dam-| 
age came via the Radio Corporation service. | 
There are several Japanese stations working | 
with America. First, there is the Iwaki 
radio system, owned and operated by the 
Japanese Government, comprising a trans- 
mitting station at Haranomachi and a re- 
ceiving station at Tomioka. The general lo- 
eation of these stations was determined by 
the comparative freedom of the district from 
seismic disturbances. The transmitting aerial 
at Haranomachi is of the umbrella type, sup- 
ported by a self-supporting central tower and 
an outer ring of 18 spliced, guyed wooden 
masts at a radius of 1300 feet. The central 
tower is a reinforced concrete tube 660 feet 
high, 57 feet in outside diameter at the base 
and 14 feet outside diameter at the top. The | 
wooden masts in the outer ring are 250 feet | 
high and consist of three sections. ! 
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KELLOGG 


RECEIVERS 





Very light! 


flexible and easily 
adjusted 


Mother, granny and little Willie who 
hangs on to his end until he is gently 
guided to bed by the ear—even Dad 
himself stays until the furnace fire is 
low and the house is as silent as a 
morgue — they all appreciate this dan- 
dy little head set with wide receiving 
range and unusual sensitiveness 
because it is so light and easy on the 
ears. Not hard to take at all! Band 
is especially adaptable; receivers are 
instantly adjustable. 2 is 
Dispense with your “heavy artillery” 
and get this light, flexible, easily ad- 
justable Kellogg head set. The price? 
Oh, $10.00, but don’t worry about t 
if you are after better results, 


Use is the Test. 


KELLOGG SWITCHBOARD 
@ SUPPLY COMPANY 
CHICAGO 

















A‘'200,.000°° COMPANY 
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‘ientific headset 


MONEY! 









* 
A SOLID YEAR 
TO DESIEN 






We Guarantee = The Scientific Headset tobe the greatest 
y 


market. Try it for five day4 If not satisfactory send it 
. your” money” will be refunded immediately. Circ 
eequest Dealers wanted 


THE SCIENTIFIC ELECTRIC WORKS 
F BOSTON MASS 


ular’ o@ 


98 Brookhne Ave Dept. 








. 

Starting a Company? 

Save expensesand taxes by organizing on the 
popular, COMMON LAW plan under a pure 
DECLARATION OF TRUST. No experience 
required to fill in DEMAREE STANDARD 
FORMS, issue shares and begin doing business 
at once. Genuine DEMAREE FORMS are 
nationally known, approved by attorneys and 
utilized by successful concerns throughout the 
United States. Send for large, free pamphlet 
(D-23) containing valuable information that 
you may need. C.S. DEMAREE. legal blank 
publisher, 708 Walnut, Kansas City, Missouri. 














“Burgess “A” Dry Battery” 
**A Laboratory Product’’ 

This new dry battery for the “‘A"* or filament circuits of dry 

cell vacuum tubes is a Burgess achievement which will not 





ba! ill lead ba 
field just as the Burgess dry “*B"* battery has led in the field of *“B 
batteries. Ask any Radio Engineer about Burgess ““B"’ Ba: 
Made only in single cell units. This makes it possible to wire 
up © i binations for all types of dry cell tubes, and 
cleninetes the hazards and expense of multiple cell units. 
hen Ask for the Burgess ane old dy 
w set 
beneie. Sed by al puomave adodake. 
BURGESS BATTERY COMPANY 
Flashlight—Radio—Ignition—Telephone 
General Sales Office: Harris Trust Bldg. Chicago 
Laboratories and Works : Madison, Wissensia 


New York Boston Washington St. Paul Kansas City New Orleans 


In Canada: General Offices snd Works, Ontario 
Branches: Toronto Montreal St. Jobns 





Falls, 
innipeg 
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No. 225 


3-bulb Regenerative 
Receiving Set. Piano 
finish mahogany cabi- 
net. Amplifier switch. 
Concealed binding 
posts. Armstrong cir- 
cuit, licensed under 
Patent No. 1,113,149. 
Price $75, without 
bulbs, batteries or 


Tuska Popular 





loud speaker. 


scribing this set. 





Ask for special cir- 
cular No. 20-C, d 


ip 


The thrill of great distance 


For 12 years, Tuska-built radio receivers have 
been famous for long-range reception, and have 
made records that are unsurpassed. 


F. R. Alger, of Prince Albert, Saskatchewan, 
Canada, says: “I am sending a list of 67 stations, 
a total distance of 78,200 miles away. You will 
realize that all stations are far removed from us; 
most of them have to come over 1000 miles. The 
Tuska is remarkable for simplicity of tuning. It 
has been a source of great satisfaction.” 





ou neednt know a thing 


IGHT after night, year after 
year, a Tuska Radio will bring 
fine entertainment into your home, 
at a trifling expense for operating. 


You need not depend upon good- 
natured friends with radio experi- 
ence to help put a Tuska in your 
home. Surprise them all by doing 
it yourself. It is easy to install your 
own “listening post” and pick up 
your choice of the wonderful con- 
certs that fill the air. 


At pleasure you can tune out any 
program and tune in another more 


about radio 


to your liking. The same Tuska 
that fills your rooms with clear, un- 
marred music and distinct speeches 
will also pick up broadcasting from 
stations 2000 or more miles away. 
It is selective, yet simple in tuning. 


Some of the most experienced 
radio inventors and engineers in 
this country designed and built the 
Tuska. It is right, forever, and 
needs no tinkering. Have no fear 
that it will soon become obsolete. 
A Tuska set bought to-day will be 
serviceable for years to come. 


THE C. D. TUSKA CO., Hartford, Conn. 






4USKX 


TRADE MARK 
#EG US PAT OFF. 


RADI 
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Write us 
a post card— 


Address Dept. 4-R 
and we will send you free this 52 page 
catalogue of radio sets and parts. It also 
contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 
an explanation of successful hook-ups 
and circuits. 


You will be amazed at the low prices// 
—— 


Ward's quote. “‘A complete tube set 
having a range of 500 miles and more, 
including tubes, head set, batteries, and 
antenna equipment, as low as $23.50.”’ 
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This catalogue tontains everything for the expert and amateur. Complete 
sets and every improved part for building sets, all the most up-to-date de- 


vices—at the lowest possible prices. 


Headquarters for Radio 
Montgomery Ward & Co. is headquarters for Radio, selling everything direct 
by mail without the usual “ Radio-profits.’”” Why pay higher prices? Ward 
quality is the best and the prices will often save you one-third. Everything 
sold under our Fifty Year Old Guarantee,—Your Money Back if You Are 
Not Satisfied. Write today for your copy of this complete 52-page Radio Book. 
Write to our house nearest you. Address Dept. 4-R 


Chicago 


Kansas City St.Paul Portland,Ore. Ft. Worth 


Montgomery Ward 8 @. 


= The Oldest Mail Order House is Today the Most Progressive = 




















of research and development work b 
the Research Laboratory of the General ic 


The devel 


Company. 


organization and the ability of its engineers. 


The outstanding feature of this filament is its property of high electron 
This results in a Vacuum Tube having a 
the filament power consumed 


emission at a low temperature. 
proutly increased output, with only a fraction of 
y previous types. 


Cunningham Radio Tubes Ae ding. 
WIA-6 Volts 1/4 Amp 
Amplifier . . $6.50 


154 West Lake Street 
Chicago, Illinois 





A MONUMENT TO SCIENTIFIC RESEARCH 


UNNINGHAM VACUUM TUBES, built by one of the world’s 
largest manufacturers with unlimited resources, are the product of years 
that great scientific organization, 


ypment of the special filament used in the two new Cunningham 
Tubes, type C-301-A and C-299, is truly a monument to the scientific skill 


4 Cunningham tubes are 
° 
Patent Notice: covered by patents dated 
11-7-05, 4-15-07, 2-18-08, and others issued and , - . 
Licensed for amateur, experimental “* Ampere Filament Current 
and entertainment use tn radio communication. 
Any other use will be an infringement. 


O-293-3 Volts .066 Amp. Dry 
Battery Det. & Amp. . $6.50 
C-300—-6 Volts Gas Content + e 
Detector ‘ $5.00 ’ 
. 

C-11—L.1 Volts .25 Amp. Dry 
Battery Det. & Amp Specs! 
Mmm eccececesen 6.0 


Sone & Cl Home Office 
182 Second Street 
San Francisco, Calif. New York City, N.Y. 


Mutual Conductance 700 
Micromhos. 








80 Church Street 











Radio Notes 


British Empire Wireless Plans.—Re- 
cent statements of the British Postmaster 
General indicate that 
found to the problems connected with the 
establishment of the British Empire wireless 
chain. Not all points connected with the is- 
suance of wireless licenses have been dis- 
posed of, but there is every indication that 
the Government has adopted a policy which 
will permit private radio companies to estab- 
|lish high-power stations both in the United 
Kingdom and in the colonies. At the same 
time the post office will proceed with its own 
plans for a high-power station in England. 
The new post office station will be located 
near Rugby, a site with an 
acres. 





grade.—W ork has been started on a new 


100-kilowatt radio station at Rakovica, about | 
the Serbian capital, | 
| and on a receiving station at Laudon Trench, | 


four kilometers from 
|a suburb of that city. The station is being 
built by the French Wireless Telegraph 
|Company and the total expense is estimated 
at about $402,800. On its completion the 
entire installation will be taken over by the 
State. 
Telegraphs, the company 
ular station will be the first high-power radio 
installation in the Balkans, and because of 
the greatly increased facilities which it will 
afford for the dissemination of news and the 
rapid dispatch of information, it should soon 
become well known internationally. 


Increasing Interference from Spark 
Stations is being noted by radiophone lis- 
teners, especially in the 
Evening after evening the spark stations 
| break into the excellent musical programs of 
| the broadeasters and mess things up for the 
| listeners. 
of the short but thrilling Dempsey-Firpo 
most aggravating racket. The writer of these 
lines has listened to spark stations sending 
the test letter, “V,” minute after 
during the height of the evening broadcasting 
entertainment. Of course, the stock excuse 
on the part of spark operators is that broad- 


|enough to eliminate undesired waves, or that 
the broadcasters lack the necessary skill to 





we hasten to reply that even with the sharp- 
|est kind of tuners, such as the Reinartz cir- 
leuit, we have time and again been unable 
to eliminate the intense interference from 
spark stations. Obviously, the radio inspec- 
| tors have a job ahead of them. The majority 
| rules, does it not? 

New Ideas for Grounds.—Three meth- 
ods have been introduced during recent years 
with a view to minimizing ground losses, 
namely, the multiple antenna of Alexander- 
son, which is employed at Radio Central; the 
powerful multiple transmitter station of the 
Radio Corporation of America; the ground 
screen installed at several of the Marconi 
stations, and the multiple ground system in 


the ground currents are greatly reduced. The 
ground system of each one of the multiple 
aerials has still to be properly designed and 
may involve either of the other methods. The 
ground screen is a development of the insu- 
lated counterpoise, the wires being so spaced 
and arranged that they practically screen the 
ground from the electric field of the aerial. 
|'The introduction of the ground screen has 
reduced the ground resistance of the stations 
| where it has been installed to a fraction of 
| the previous value, with a corresponding in- 
| crease in the efficiency. The multiple ground 
| system, on the other hand, consists in dis- 
| tributing under the aerial a large number of 
|ground plates or pins, the currents from 
|which are brought back to the transmitter 
|station by means of overhead wires. The 
French engineers at Sainte-Assise have fitted 
up both types, so as to compare the relative 
merits of the ground sereen and the multiple 
ground system. It appears that they have de- 
cided on the latter, the reasons being given 
that the ground sereen is expensive and that 
the large number of wires with their supports 
and insulators make it difficult to carry out 
work on the aerial. They consider that 
equally good results can be obtained by the 











multiple ground system. 





a solution has been | 
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area of 800 | 


High-Power Radio Station for Bel- 


The operating personnel will become | 
employees of the Department of Posts and |} 
maintaining one | 
engineer as a technical adviser. This partic- | 


New York area. | 


tune properly—or most likely both. To which | 


cially to those of the T or inverted L type. | 
It really reduces it to a number of smaller | 
aerials connected in parallel and the paths of | 





Quality Amplification 





TYPE 231A 


High mu or low mu, when you amplify you 
must be sure that you do not distort because 
maximum amplification by itself does not 
necessarily mean satisfaction. You should 
seek maximum amplification with minimum 
distortion over the entire audio frequency 
range. 

This problem has been studied for nearly a 
decade in our laboratory. Its result is ex- 
pressed in our Type 231A amplifying trans- 
former. Not only has this transformer a high 
amplification factor but the amplification is 
nearly uniform throughout the audio range. 
This flat curve makes it unnecessary to 
employ the cumbersome method of using 
different makes of transformers for 2 stage 
amplification. Use an engineering designed 
transformer. It costs no more. 


Turns Ratio 3.7 to 1 Impedance Ratio 10 to 1 
Price, Completely Mounted, $5.00 
Send for Balletin 916S 


General Radio Co. 
Menus of Fete 


Massachusetts Ave. end Windsor St. 
Cambridge, Massachusetts 





6876 








During the most exciting moments | 


bout, the spark stations broke in with the | 


minute | 


easters are either using inefficient receiving | 
apparatus, which cannot be tuned sharply 





use at Sainte-Assise and being installed at| 
Nauen. The first-named is applicable to very | 
long aerials at a medium height, and espe- | 





silently and efficiently charges 

your radio or automobile battery 

over night for « nickel. No stop- 

ping — no sticking — no muss—no 

fuss — no trouble. Self-polarizing 
—high charging rate— finished in mahogany and goid - approved 
by Underwriters. Price $18.50 complete with ammeter (5.5.00 in 
Canada)—no extras to buy 


LOOK FOR and INSIST ON the GOLD SEAL 
WRITE 


FOR FRE 























COLD PIPE BENDERS_ 


d of the World 
Hand and Motor 


Operated 
14 Sizes of Machines 
What it costs to bend pipe 
our way, per bend 

l-inch pipe - Bets 
2-inch pipe - - cts 
4-inch pi - - 2 cts 
6-inch pipe - - ets 
8-inch pipe - - $1.00 

Bending Machine Co. 














SOUTH BEND LATHES 
: Quick Change Gear 


9° x3’ - $241.00 
4 11"x 4’ - 288.00 
18°x5° - 854.00 
15" x 6 - 431.00 
16°x 8 - 498.00 
18°x 10" - 721.00 
21"x 12 - 1016.00 
24" x 14’ - 1353.00 


Senth Bend, Ind, 
166 N. Centre St. 


New York Salesroom 


South Bend Lathe Works 
421 Madison Street 














UNISOL 


Reg. U. S. Pat. Off. 
In Singapore 


Straits Settlements, Porto Rico, Canada, throughout 
A.—and on steamships using waters of the 
various ports of the world—Unisol is being success- 
fully used by those who are interested always to the 


the U.S. 


point of maintaining first-class operating conditions. 


If we were not 100% sure that Unisol will cor- 
rect undesirable boiler feed water conditions, we 
we forward it through- 
out the world ON APPROVAL. Pamphlet on request. 


Jersey City, N. J. 


would not offer it, nor would 


UNISOL MFG. CO. -:- 
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The Drama of Disputed Documents 
(Continued from page 303) 
rapidly building up his credits with jobbers 
by sending in orders which constantly grew 
in volume. In each case he paid on the day 
required and also sent along a fresh and 
bigger order. After he had got the jobbers 
and manufacturers convinced that he was 
“good pay” and had a business that was 
expanding, the swindler invariably sent in 
the biggest order of all, three or four times 
as large as any preceding bill. Then he 
packed the goods, shipped them to some 
secret place of coucealment and vanished. 
Mr. West got hold of the letters which this 
man had written to his various creditors and 
found in them the same peculiarities which 
existed in much earlier letters written by the 
notorious Gashie Stein. For one thing, 
Stein had the habit of typing out the day 
and date in full, thus: February Eighteenth, 
Nineteen Twenty-three. He was also defi- 
cient in commas and connective punctuation. 
He invariably wrote Yours Truly with a 
capital T. There could be no doubt. Besides, 
all the letters were obviously written on an 


old machine which Stein had earried about | 


with him for years on his peregrine. He was 
eventually run down and the evidence of the 
letters convicted him. 

The reader will find on these pages some 
samples of typewriting as submitted to a 
Congressional investigating committee by Mr. 
Carvalho some years ago. There had been 
a hot fight over the kind of submarine to be 
adopted and the appropriations to be allowed 
for their building. In the course of the con- 
tention two communications, both anony- 
mous, had been sent out into the district of 
a Congressman who adhered to one of the 
inimieal parties. Complaint was made that 
another Congressman had sent out these com- 
munications for the express purpose of slan- 
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makers of wills cannot raise their voices 
out of tombs and denounce the guilty seems 
to lead many falsifiers into this line of fraud 
and heartless deception. However, it is the 


detected and such schemés to succeed. 

No more striking case of a subtle attempt | 
to profit by an altered will can be cited than | 
that which had to do with the last testament 
of George P. Gordon, the rich inventor of | 
the printing press which bears his name. Mr. 
Gordon died in 1878 at his home in Orange, 
N. J., and left a will which was ambiguous. 
The heirs accordingly made an agreement 
among themselves for the partition of the 
dead man’s property and this compromise 
was approved by the court. 

But before the formalities could be con- | 
cluded there appeared upon the scene one | 
Henry Adams, a retired obscure lawyer, who | 
owned a farm near Rahway, N. J., adjoining | 
a much larger property on which George P. 
Gordon had formerly made his home. It was 
known that about the year 1868 Gordon had | 
lived on his Rahway place and been on 











dering and defeating the other man. In order | 
to establish this point, the original communi- | 
eations were examined and Mr. Carvalho 
reached the conclusion that they had been 
written on one and the same machine. He 
indicated its make and model. Search re- 
vealed that there was such a machine in 
the office of the accused Congressman and 
samples of writing from this typewriter were 
obtained. Carvalho then enlarged the orig- 
inals and the samples. Next he juxtaposed 
words appearing in the originals and the 
other writing from the suspected machine. 
In this way he demonstrated, by means of 
the juxtaposed enlargements, that all the 
writing had been done on the typewriter in 
question and that the campaign of slander 
was either done by or with the probable 
knowledge of the accused member. 

Questions of handwriting often play vital 
parts in the destinies of great families, where 
corrupt lawyers, scheming adventurers or 
criminals of even darker dye find some 
method of gaining a profit out of falsifica- 
tion. No more sensational case of this kind 
ever came into the courts than that which 
involved the legitimacy of all the children of 
the financier, Jay Gould. This case was 
tried in New York State in 1899. 

A woman named Margaret E. Cody wrote 
a letter to George J. Gould in that year, 
stating that she had the evidence to prove 
that his father had married a Mrs. Angel 
in 1853, that a child of this union survived, 
that Jay Gould and Mrs. Angel had never 
been divorced and that the Gould children 
were, accordingly, illegitimate and not en- 
titled to their enormous inheritances. A bap- 
tismal certificate and marriage papers figured 
in the ease, as did an entry on the record 
book of a small church upstate. (Marriage 
licenses were unknown in 1853.) 

The affair was, of course, full of sensa- 
tional possibilities and gained immediate and 
enormous notoriety. The idea that all the 
members of one of America’s richest families 
might suddenly be reduced to the status of 
illegitimacy and deprived of their riches was 
an all too honeyed morsel for the tongues 
of gossip. 

Two criminal trials resulted. At the first 
there was a disagreement. But Mrs. Cody 
was again haled before a jury and it was 
shown, by means of expert testimony, that 
the ink of the church record was new, that 
the page showed erasures, that the signa- 
ture was not that of Jay Gould and that 
forgery had been committed on all sides. Mrs. 
Cody was convicted and eventually admitted 
part of her responsibility for the plot. 

Wills are and perhaps always will be the 
favorite target of the falsifier. Every year 
sees many surrogate trials in which the last 
testaments of wealthy men are attacked and 
forced into the hands of experts for opinions 





as to their authenticity. The fact that the 


friendly terms with Adams and his relatives. 
It was also known at the time that Gordon 
had considered buying the Adams farm for 
the purpose of enlarging his holdings. But 
he had subsequently moved away to Orange | 
and the purchase had never been made. No 
doubt the inventor had changed his mind 
about it. 

Now, however, came Henry Adams with 
a hand-written (of course) draft of a will 
which, he said, had been drawn by him for | 
Gordon, at the latter’s request, in 1868. The 
draft which Adams presented to the court 
was, by his own statement, an original rough 
draft and there were marked upon it many 
additions, alterations and emendations, all 
in red ink. Adams said that a clean copy, | 
embracing the red ink changes had then been 
made for Gordon, while he, as attorney, had 
retained the corrected original. This bore 
the signatures of Gordon and those of Henry 
Adams as attorney and several of his rela- 
tives as witnesses. But Gordon’s copy of 
this instrument could not be found and his 
heirs contested the probating of this rough | 
draft. They suspected fraud and said Adams 
had a motive for presenting it, since it con- 
tained a clause by which the heirs were in- 
structed to buy the Adams farm for $32,000. 
The property had never been worth that sum, 
it was contended. At the time of the contest, 
in 1879, it was shown that the farm was 
worth no more than $12,000. But Adams 
persisted, repeated that the will was genuine 
and insisted on the carrying out of the pest 
vision relating to his farm. 

At this point the astute Dr. Carvalho was 
summoned and asked to put the Adams} 
copy to a thorough test. He was furnished 
with many samples of George P. Gordon’s 
genuine signature and with the true signa- 
tures of the Adams relatives who appeared 
on the will as witnesses. Carvalho examined 
these various signings and concluded that 
neither Gordon nor the relatives of Adams 
had ever signed or seen the paper. His opin- 
ion was that Henry Adams had done all the 
signing himself, using the authentic copies 
to guide him. 

But the most striking discovery was still 
to come. Mr. Carvalho noted the interlinea- 
tions in the suspected will and saw that they 
had been written in a peculiarly brilliant red 
ink, having a bronzelike lustre. He went 
for his chemicals in considerable excitement, 
conducted a careful analysis of the red ink 
and discovered that it contained eosine. 

All old fashioned red inks were compounds 
in which the active color ingredient was 
cochineal, the dyestuff extracted from a cactus 
infecting insect of the same name. Cochineal 
was the basis of most red dyes, food colors 
and inks until 1874 and later. In that year 
the German chemist Caro extracted eosine 
from coal tar and soon used it for ink mak- 
ing. But the process of extraction was at 
first very costly and it was not until 1878 
that the first eosine ink was offered in the 
American market. This ink was so much 
more brilliant, easy flowing and cheap than 
the old eochineal inks that it fairly leaped 
into popularity. But Henry Adams had, by 
his own jactation, written the Gordon will 
and the red interlineations in 1868—ten 
years before there was a drop of eosine ink 
in the American market! His claim was 
accordingly and emphatically tossed out of 
court and its perpetrator arrested for 
forgery. 

Thus reads the story of disputed docu- 
ments—just another phase of the constant 
battle being waged between the criminal and 
the forces of law and order. In this instance, 
however, it does appear as though the forces 
of law and order have the best of the argu- 
ment in the long run. 





extreme rarity for such forgeries to go un- | 
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American Beauty 


Electric 
Soldering 


Iron 








The 
Best Iron 
Made 


Does the work 
easier, quicker and better. 


For twenty-eight years our name 
and trade mark have been a guaran- 
tee of quality and dependability. 


For soldering all connections, parts, 
etc. Ready for use by attaching to 
any electric light socket. The cost 
of operation is insignificant. 


Many thousands in use by amateurs, 
engineers, manufacturers, telephone 
companies and many others. 


For radio, telephone and 
all light work our latest 
Model No. 3138 is ideal; 
also two larger sizes for 
doing heavier work. 


Sold by dealers and electrical companies 
everywhere 


American Electrical Heater Company 
DETROIT, MICH., U.S. A. 


Oldest and largest exclusive makers in the world 
—established 1894 
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Generating tubes of 
5 Generator 
surrounding feed-water and 
re-heater coils. 


Kerrick Steam 


| 








\-« 
Fig. 2. Generator cut away 
to show location of feed- 
water and re-heater coils 
also circulation of heat. 





The Kerrick— easily cleaned— 
easy accessible—is adaptable 
to tractor, truck, or automobile. 


| 801 Sunset Blvd. 


cated by arrows). 


A Practical Steamer | 


for Automotive Use—the 


KERRICK 


Steam Generator 


Proved for four years by every conceivable 
test to be the most practical, efficient, and 
durable steam boiler for automotive use. 


Fig. No. 1 shows the steam generating tubes, built 
around the fire chamber, designed to permit even ex- 
pansion and contraction. 


Fig. No. 2 shows direction of heat circulation (indi- 
It shows the pre-heater or feed-water 
coil placed within the re-heater or steam-coil, thus the 
pre-heater controls or maintains an even temperature 
throughout the steam coil, by absorbing the excess heat 
regardless of variable loads. 


Efficient and Easily Cleaned 


The arrangement of the re-heater coil just 
within and adjacent to the steam generator 
tubes—and directly over the fire—assures an 
ample supply of dry steam. 

All the foreign matter contained in the 
feed-water immediately upon entering the up- 
right generating tubes sinks to the bottom of 
the tubes—below the fire level and out of the 
heat zone where it cannot bake or burn and 
is easily blown off. 


For further information address 


The Kerrick Steam Motors Co. 
Los Angeles, Cal. 
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registers directly on a 


The large Set-Back Reo- 
olution Counter at right 
actual 





is less than % 


size. The small Revolu- 


tion Counter below is 


shown nearly full sise. 





High Hopes vs. High Records 


Hopes for the best don’t make machines DO their best. 
The inventor or operator needs production-figures ! 
gain recorded is a gain exploited. A record made is 
a record improved on, when each new development 


A 


TTY 


COUNTER 
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The Set-Back Revolution Counter above re- 
cords the output of the larger machines where the revolu- 
tions of a shaft record operations, or output. Counts one for 
each revolution, and sets back to zero from any figure by 
turning knob once round. Supplied with from four to ten 
figure-wheels, as required. 
illustrated, $10.00 (subject to discount). 


The Small Revolution Counter at left records 
the output of smaller machines where a shaft revolution 
indicates an operation. Though small, this counter is very 
durable ; its mechanism will stand a very high 
speed, making it especially adapted to light, fast-running 
machines. 


Price, with four figures, as 


rate of 


Will subtract if run backward. Price, $2.00. 


There’s a VEEDER to fit every machine—and everg need in 
your development-work. The Veeder booklet shows 80 pages of 
counters; write for this free guide to greater production. 


18 Sargeant St. 
Hartford, Conn. 


| 


|of pressure. 


Earthquakes and Volcanoes 
(Continued from page 305) 
set up loosely on their foundations and so 
put together as to permit a certain amount 
of swaying. Unfortunately these safeguards 
against earthquakes prove an aid to fire. 
Consequently American builders of recently 
erected steel-frame buildings in Tokio, which 


earthquakes, have been greatly delighted by 
reports that these structures have gone 
through the quake and fire with a fine show- 
ing, and they foresee a greater use of steel 
in future building in Japan. 

In a seismic country, fault lines should 
so far as possible be avoided in the location 
of structures liable to damage. The Seis- 
mological Society of America has just issued 
a valuable map showing the location of faults 
in California. Special precautions should 
be taken in the location and construction of 
dams, bridges, aqueducts and water-mains; 
and proper provisions should be made for 
the prevention and extinguishing of fire. 

Nearly every civilized country maintains 
an official seismological service, established 
in many instances after the people had been 
| literally shaken out of their lethargy by a 
great disaster. In the United States, this 
work is carried on by the Weather Bureau. 








Volcanoes 

Voleanie eruptions are to the human mind 
perhaps the most impressive of geological 
phenomena. They may be explosive, quiet, 
or of an intermediate type. When violently 
explosive, they produce, in the main, solid 
fragmental material and gases (largely 
steam) are the chief factor involved. In 
a quiet eruption, flows of lava (liquid rock) 
make up the main product. Contrary to 
popular belief, there is little real flame con- 
nected with a voleano. The intermittent 
glow seen over a voleano at night, and the 
columns of “flame” seen issuing during an 
eruption, are due to the illumination of the 
clouds and vapors by the incandescent lava 
and glowing particles of rock. 

Some voleanoes are more or less continu- 


ously active, with more violent outbreaks 


|now and then, while others are nearly or 


completely quiescent for long intervals be- 
tween eruptions. Many of the greatest vol- 
canic mountains of the earth appear to be 
completely extinct, but sometimes a sup- 


there appears to be a gradual accumulation 
Lava rises in the conduit, and 
eventually an eruption begins explosively, 
great quantities of gases, mingled with dust 
and stones, being ejected. The pressure being 
thus to a great extent relieved, this phase is 
succeeded by a quieter one in which lava 
escapes through rents in the cone. 

Probably there are about 400 or 500 active 
vents in the world at the present time, to- 
gether with several thousand which are dor- 
mant or recently extinct. These have a 
general tendency to be grouped in long lines 
upon the earth’s surface, following the zones 
ef weakness along which movement and dis- 
turbance of the outer crust has taken place. 
The most marked of these is the veritable 
“eircle of fire” bordering the Pacifie Ocean. 
Most oceanic islands are voleanic. 

The United States contains many interest- 
ing extinet voleanoes (Crater Lake, Oregon, 


|oeeupies the crater of one), but very few 


have been active within continental United 
States (exclusive of Alaska) in historic 
times. Lassen Peak, Calif., has exhibited 


mild activity at frequent intervals since May, 
1914. 

Vuleanology is not so well organize nor 
so well advanced as seismology. However, 
a few observatories have been established to 
keep regular watch on voleanie phenomena 
(for example, on Vesuvius and Kilauea). 
In a a few cases fairly accurate predictions 
have been made of eruptions. 


Famous Volcanic Eruptions 
The most frightful of all explosive erup- 
tions is said to have been that of Asama- 
Yama, Japan, in 1783. However, the best- 


| known explosion was that of Krakatoa, in 


the Straits of Sunda, near Java (the great- | 
est focus of voleanie activity on the globe), | 
in 1883. After premonitory outrushes of gas 
for some time, there suddenly came a series 
of explosions which blew away over a cubic 
mile of the voleano. The vast dark cloud 
of dust and ashes rose 17 miles into the| 
atmosphere, completely hiding the sun over | 
a vast area. This dust was distributed over 
the entire globe by the upper winds, and was 
responsible for red sunset glows all over the 
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world for many months. The terrific deto- 
nations broke windows 100 miles away, 


were especially constructed with a view to| 


posedly extinct one breaks out into eruption. | 
In many volcanoes, during a quiescent stage, 
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sounds were heard for 3000 miles, and the 
air waves generated traveled several times 
around the earth, as barograph records re- 
| vealed. Waves up to 100 feet high rushed 
|along the low-lying coasts of Java and ‘Su- 
matra, sweeping far inland, and drowting 
40,000 people. In a similar explosion of 
Mont Pelée on the island of Martinique, 1902, 
heavy fiery clouds of intensely heated gases 
laden with incandescent particles of rock 
rushed down the mountain slopes to the sea, 
and immediately destroyed the town of St. 
| Pierre with its 30,000 inhabitants. 

| Perhaps the most remarkable volcanic 
|}area on the earth is the region surrounding 
Mt. Katmai, Alaska, the scene of a stu- 
pendous eruption in June, 1912, which 
spread desolation over an enormous area and 
darkened the sky for miles around the vol- 
eano, leaving in its wake the great “Valley 
of Ten Thousand Smokes” from which steam 
and gases are still escaping. 

Vesuvius, the most-studied and best-known 
voleano in the world, is of the intermediate 
type, being in a state of almost constant mild 
activity, with now and then a violent out- 
break, such as that of 1906. It is famous 
for the eruption of 79 A. D., in which Hercu- 
laneum and Pompeii were destroyed. Strom- 
boli, in the Mediterranean, is in the same 
class. The constant illumination of its over 
hanging cloud provides a natural lighthouse. 





Our Abrams Investigation 
(Continued from page 307) 

paper labels on the typewriter. Meanwhile, 
another member, aided by the doctor's assis 
tant, the aforesaid Dr. Y, seraped off the 
hand-written, red-edged labels. The change 
was soon effected. Nevertheless, for some rea 
son or other, the results were no more satis 
factory than before, even though George, by 
“shorting” himself, indicated that he was 
bearing up well. 

As a sort of check on Dr. X’s technique, his 
assistant, Dr. Y, also took a hand at diaz 
nosing. Unfortunately, Dr. X and Dr. Y di: 
not obtain the same results, as for instance: 
on tube No. 4, for which Dr. Y found strep 
tococecus and tetanus both present, while 
Dr. X found neither. Dr. Y explained at 
this point that Dr. X, while an expert diag- 
nostician in every way, works too fast and 
does not give the reagent time to return to 
normal in going from one “rate” to the next 
She, Dr. Y, is forever cautioning Dr. X on 
point. 

In going over the tubes again, after being 
told what they contained, Dr. X, working 
slowly and with more thoroughness, did find 
typhoid in tube No. 1 and streptococeus in 
No. 2 and tetanus in No. 4. The reactions 
were quite positive by now. 

From time to time during the later part of 
the test, Dr. X requested that those present, 
and especially the reagent, keep their minds 
‘off the pure germ cultures which might b: 
in the tubes. It seems that even the thoughts 
lof those present have a serious electronic 
| effect on the reagent and the accuracy of the 
diagnosis. Sensitive—super-sensitive, these 
| reactions! 
If the process is as delicate as all this, one 
begins to wonder how positive and accurate 
the electronie reactions diagnosis ean be when 
loneiees with the complex organism of the 





average patient, with a wide range of ailments 

| to be differentiated. Especially does one won 
\der when two practitioners do not agree in 
| their findings when dealing with such a spe- 
cific thing as a pure germ culture. These re- 
|sults are quite different from the positive 
| manner in which an electronie reactions diag 
nosis is conducted with the usual patient, 
and the findings tabulated in cold black-and- 
white charts, 

Meanwhile, Dr. Abrams has extended to us 
his personal co-operation. He has promised 
to give us demonstrations while here in New 
York some time in the near future, if time 
permits. Obviously, Dr. Abrams is the lead- 
ing Abrams practitioner. He has pointed out 
to us the danger of drawing conclusions 
through tests with persons who claim to be 
Abrams practitioners but who are not. Inci- 
dentally, Dr. Abrams has written to us, stat 
ing that Dr. X, with whom we had the test 
just deseribed, does not represent E. R. A.— 
the genuine electronic reactions of Abrams— 
method. This fact must be taken into con- 
sideration, although we are beginning to 
wonder if this problem of getting in touch 
with genuine Abrams practice is not going to 
be an exceedingly difficult one. Dr. Abrams 
states that there are over forty bogus elec 
tronic reactions machines now on the market. 
All of which is highly interesting and must 
be duly considered. 
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PATENTS 


Trade-Marks 


Copyrights 
Designs 


76 Years’ Practice Before 
the Patent Office 


If you have an inven- 
tion which you contem- 
plate patenting, or a 
trade-mark which you 
desire to have registered, 
we shall be pleased to 
have you consult us. 
We have thoroughly ex- 
perienced attorneys in 
our New York, Wash- 
ington, Los Angeles, 
Chicago and San Fran- 
cisco offices, with long 
experience in preparing 
and prosecuting both 
patent and trade-mark 
applications. 


Prompt, Conscientious and 
Efficient Service 


The SCIENTIFIC 
AMERICAN contains 
Patent Office Notes, De- 
cisions and other matter 
of interest to inventors— 
and particulars of recent- 
ly patented inventions. 


We shall be pleased 
to send, without charge, 
our Handbook on 
United States and For- 
eign Patents, Trade- 
Marks and Copyrights. 





MUNN & CO. 
PATENT ATTORNEYS 


Woolworth Building - - - - New York 
Scientific American Building - Wash., D. C. 
Tower Building- - - - - Chicago, Ill. 
Hobart Building - - San Francisco, Cal. 
Van Nuys Building- - ~- Los Angeles, Cal. 





Electrical Notes 


now available a wire insulation stripper 
which will strip 1200 ends an hour in the 
hands of the average worker. It cuts and 
strips the insulation without nicking or 
| fraying—instantaneously and automatically, 
like a pair of pliers, as fast as the user ean 
close his hand. Anyone who has ever whit- 
tled the insulation from a wire end with a 
jack-knife or pulled it through a seraper will 
| appreciate this simple little hand tool. 

The Lighting of New York’s Subway 
and Elevated Cars is an expensive propo- 
sition, so we learn from the Electric Railway 
Journal. It will cost $500,000 this year to 
| light the subway and elevated trains, station 
| platforms, track signals and other facilities 
of the Interborough Rapid Transit Company 
of New York. Of all the energy generated in 
its power plants, 6.6 per cent will be re- 
quired for electrie light. There are 320,000 
|outlets throughout the system, ineluding 
| those for 50,000 incandescent lamps in the 
| subway cars and 88,000 on the subway plat- 
| forms and in the tunnels. Ninety per cent of 
the last named burn continuously. The ele- 
vated trains require 45,000 lamps for light- 
ing. Track signals account for additional 
thousands of lamps. Every 400 feet along 
the subway track there is a blue lamp indi- 
eating the location of an emergency switch | 
| for shutting off power in the third rail. 





Sockets in Instalments.—In view of the | 
present high cost of electrical supplies, we 
are apt to be quite curious when we learn 
that electric light sockets, among other elec- 
trical supplies, 
leading 5 and 10 cent stores. 
situation proves the truth of our source of 
information: sockets are being sold in such 
stores. But we also learn that the sockets 
are being sold, not in a single unit, as is the 
usual custom, but in instalments. Thus for 
10 cents we can buy the cap and the shell, 
without the business part. For another 10 


Wire Insulation Stripper.—There is| 








| 


are being sold by one of the | 
A study of the 





cents we can buy the “innards” of the usual 
socket. Hence for 20 cents we can buy a 
complete electrie light socket. In view of che | 
ingenious manner in which various devices | 
are split up and sold in pieces so as to come 
within the hard and fast 10-cent limit, we| 
like to speculate on how many parts will con 


sold in the 5 and 10 cent stores. 


The Progress in Electrical amination 
was strikingly brought out by Messrs. J. 
Howell and Henry Schroeder in a paper me 
sented at the recent annual convention of the 
American Institute of Electrical Engineers. 
It was pointed out by these men that if the 
present 40-watt tungsten filament lamp were 
made for the same average efficiency as Edi- 
son’s bamboo carbon lamp of 1880, the tung- | 
sten filament lamp would have a life of more 
than 150,000 years. Taking into consideration 
the enormous efficiency gains in the large| 
gas-filled lamps, the showing is even greater. | 
It was brought out that the 40-watt lamp is | 
now over eight times as good as it was when | 
first introduced sixteen years ago. If we 
| were using the old earbon filament lamp of | 
| pioneer days for our present-day electric light 
| requirements, our annual costs would be in- | 
creased by some three and one-half billion | 
dollars. This would require about fifty mil- | 
| tion additional tons of coal, or about 10 per} 
cent of the total coal production in the} 
United States. 


An Ingenious Variation in Automatic 
Telephones has recently come to our at- 
tention. It differs from the usual automatic 
telephone in that the subscriber gives his 
number to an operator in the usual telephone 
system, and does not have to work a dial. 
The operator, on the other hand, does not 
have to make the connection by means of 
plugs and jacks. Instead, the operator de- 
presses keys not unlike those of an adding 
machine, as the exchange and the number 
are being given to her by the subseriber. As 
soon as the subscriber has finished his num- 
ber, so has the operator made all the neces- 
sary keyboard manipulations and the con- 
nection is made. Comparative tests of this 
semi-automatic system and the full automatic 
seem to disclose several advantages for the 
|former. In the case ef small switchboards 
| now in use, it may become possible to replace 
| these with automatic sw itchboards controlled 
by one or two operators some distance away 
|in a neighboring town which has a large cen- 
| tral office. Obviously, it is more economical 
and efficient to maintain a large plant than a 
small one, and the operator need only have *« 
few lines between her keyboard and the auto- 




















matic switchboard in the crewless exchange 











some distance away. 


stitute a flivver when this popular article is | - 


A system of belt driving at 

“short centers” superseding 
high speed chains or gears, it 
is not a belt tightener that 
exerts strain on shaft and 
bearings, it is a drive scientif- 
ically designed to wrap a belt 
onasma ail pulley without 
straining shafts or bearings. 


Meese & Gottfried Company 


D MANUFACTURERS 


The large illustration 
shows twelve 225 

orse-power Vertical 
Meeseco Belt Drives 
for ball mills. The 
small inset shows 
Meeseco Beit Drive 
on lathe 


Write for Bulletin 
No. 100, illustrating 
and describing our 
Meeseco Short Cent- 
er Belt Drive. 





67 FRONT STREET 
PORTLAND, ORE. 


400 E. THIRD STREET 
LOS ANGELES, CAL. 


532 FIRST AVE. SOUTH 
SEATTLE, WASH. 


19TH & HARRISON STS. 
SAN FRANCISCO, CAL. 























Type-A— Stripped 
1, h. p. Cast iron frame, 
e namel finish. Babbitt 
bearings, wick oil feed, 
Operates on A.C. & D.C. 














At Your Service 





° Type-D 
NVENTORS andibuilders of small motor jg hp. Cast iron frame. 
: ° name nt Plai 
driven tools and machines—confronted Somes “Maite alee 
Operates on A.C. & D.C 


with perplexing power problems— are 
invited to take advantage of the services of 
our Engineering Department. 





This department has for many years been in close 
contact with the uses and application of small 
motors. Their experience is offered to you as a 
help in the working out of your own problems. 


No. 3GM—Stri 

\4 h.p. Aluminum — 
enamel finish. Norma 
oe. Ventilated 
F- 4 a ae peratleson A.C. & D.C. 
We will gladly co-operate with you in the building 


of a better product. Do not hesitate to call on 
us for advice. Our combined efforts will, per- 
haps, result in another appliance being made more 
saleable and more dependable because it is equipped 
with a motor that is exactly adapted to its par- 
ticular job. 





Type-SAX 
Motor 1/25 h. p. 


[2 Special 


Wisconsin Electric Company 
4865 Sixteenth St., Racine, Wis. 


DUMORFE 


base. 


FRACTIONAL 
H.P MOTORS 
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When the ribs and fiy- « 
wheel of this big ma- 
chine cracked across, the 
necessary repairs were 
made by electric weld- 
ing in three hours actual 
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The needle that knits metals 


There was a time when a 
broken wheel would tie up a 
big plant for days. 


Now electric welding tools 
literally knit together the jag- 


One of the interesting 
departments of the 
GeneralElectricCom- 
pany’s works at Sche- 
nectady is the School 
of Electric Welding, 
to which any manu- 
facturer may send 
men for instruction. 


ged edges of metals and in- 
sure uninterrupted produc- 
tion. That means steady 
wages, steady profits, anda 
lower price to the consumer. 


GENERAL ELECTRIC 











KRAG SPORTER caliber 30/40 
with 22 inch barrel; five shot with 

military sight for 2000 yards. Weight T%lbs. In 
fine order. Special price $11.85. Ball Cartridges 
$2.50 per 100. 372 page Military catalog 50 cents. 
Cieouler for 2 cent stamp. Established 1365. 


FRANCIS BANNERMAN SONS, 5 sot B'way, W. Y. City 
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_Machines as and 






fandles 4” and 6” grinding wheels; 6" 
saws: 6" and 8” sand discs; 3/8” ehuck. 
Top, 10°x!2", easily removable. Saws 
2” stock. Kasily driven by 
1/4or1 sh.p. motor. 


Sean he, RE HOLT Tem Bench W. B. & J. E. Boice 


SMALL PARTS FOR MANUFACTURING 

of exceptional accuracy 
Racks and pinions, helical and herringbone gears. 

orm gears and slow motion screws. 

Small machine screws with cut threads of metric, Loewenherz, or U. 8. 
Serew Thread Commission system 

Small wood screws of Swiss make for fine cabinet work. 
Small taps, drilis and milling cutters. 

Watch, clock and instrument parts. 


THE R. Y. FERNER CO. 
U. 8. Agent and Distributor 
1410 H St., N. W. ° Washington, D.C. 





Six Machines in One 


Saw, Sander, Drill, Grinder, Polisher and 8uffer 
Boice Pony Bench Machine 


A decidedly practical, extremely com- 
Ion mac hine. 


BOICE-BUILT Machinesare in daily 
use in hundreds of shops. Their size, 
absolute accuracy and low cost pro- 
vide a means for producing a better 
job for less money. oice saws are 
made in six models—are portable and 
attach to any light socket. 


Dest. Toledo, Ohio 


S.A. 11 


Height 10°. 








METALECTRIC SOLDERING IRON 


(The all-metal instrument—Guaranteed) 


A Solution to the Small Soldering Problem of the Discriminating Assembler 





Se irritt 


Interchangeable tip 








ONE-HALF ACTUAL SIZE 


Unbreakable Construction—Economical Operation on any Electric Circuit 
from your dealer or write 


POST ELECTRIC CO., Mfrs., 





$5.50 


32 East 42nd St., N. Y. 








| Within the Atom 
(Continued from page 309) 

But it is surely unlikely that it is really 
|}a compound of that kind; 
together. The atom of nitrogen may have 
a structure of its own, which is not really 
|eompeunded of the elements into which it 
may nevertheless be broken up; any more 
than we need say that water actually con- 
sists of hydrogen and oxygen, though it 
turns into those gases, and nothing else, 
when decomposed. 


| It is perhaps a question of expression. 


of Trinity College, Cambridge, 
has asked a corresponding and _ relevant 
question by the words, Does a pistol con- 
tain smoke? Some might say, yes, because 
smoke comes out of it when fired; others 
might say, no, the smoke is generated by 
the explosion and was not  pre-existent. 
Neither statement need be false. But 
which is the more convenient? 

Suffice it, therefore, to say that an atom 
of nitrogen can demonstrably be broken up 
into helion and hydrogen, but that what its 
constitution may be like before it is broken 
up is a question which awaits an answer. 

What is certain in this experiment is 
that atoms of hydrogen are driven out. 
What is uncertain is what becomes of the 
rest of the nucleus. If it still clung all to- 
gether it would be an atom of carbon, which 
would be unlikely. Most likely it breaks up 
into three atoms of helion. But other 


|Mr. Aston 





| the 


groupings can be suggested, and possibly 
particular grouping may depend on cir- 
cumstances. The evidence goes to show that 
hydrogen is certainly projected; and helion, 
probably. But it is a great experiment, for 
the disintegration of a chemical element had 
never previously been performed by arti- 
ficial means. I do not say that nitrogen is 
the only one that has been dealt with, but 
I take it as the type. This breaking up of 
an atomic nucleus is a very recent discovery. 


Has Sea Power Passed? 


(Continued from page 314) 
attacking planes one would need to carry 
enough bombs to surely sink 18 battleships. 
How many carriers would it take to carry 
that many planes, etc? Let one figure 
along that line and he soon sees what an 
expensive thing it would be to depend on 
Air Power alone rather than on Sea Power 





of which Air Power is an essential factor. 


|Remembering that even the largest planes 


|earry but one torpedo or one large bomb, 


it must be evident that to carry the necessary 
number of such missles to the fighting area 
there must be an enormous number of planes. 
Since not many large planes can be carried 
by any one carrier, the number of carriers 
will have to be great and the carriers must 
be large ships. Under the Treaty Limiting 
Armaments the signatory powers cannot 
build many large carriers. Under the cir- 
cumstances how can a very large number of 
large planes ever be put into a fighting area 
at sea? 

In short when we read the extravagant 
claims of the air radicals, one is reminded 
of Lord Lee’s rebuke last March to a Mem- 
ber of Parliament who made an extraordi- 
nary statement regarding the prowess of air- 
planes: “Such a claim can only be described 
as rubbish and it is really trifling with 
Parliament and the country to make such 
statements, which are only calculated, with- 
out any excuse or justification, to under- 
mine confidence in the Navy.” 

Great stress has been laid on the differ- 
ence in cost between an airplane and a 
battleship. A fighting plane with engine 
costs about $18,000: a torpedo and bombing 
plane costs about $40,000; if we take the 
average cost as $30,000 and six months to 
build, there is an apparent advantage in 
favor of the airship; but it is only apparent, 
for the accessories which must go with air- 





eraft, such as hangars, airplane carriers, 
shops, launching apparatus, flying fields, all 
cost many millions. Furthermore, the life 
of a battleship is 20 years, that of an air- 
plane about two years. It is true that the 


lerew of a battleship is 60 officers and 1200 





men and that of a fighting plane five men, 
and for a scouting plane 12 men with one 
officer to each plane. A rough estimate for 
the number of men to maintain and care for 
2000 airplanes would be 2500 officers and 
20,000 men. There is nothing cheap about 
aircraft. But as Mahan says, “all this talk 
about the costliness of war is nonsense, ex- 
cept when one pays too dearly for the re- 
sult, or the result is worthless.” 


Our Air Policy. We have none! Up to 


date our motto has always been “Sufficient 


independent | 
|helion atoms are not likely thus to hang| 
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Classified Advertisements 


The Market Place for the Small 
Advertiser 


Rate for advertising in this section 15 
cents per word, for each insertion, payable 
in advance. Minimum space acceptable, 
20 words. Rate card giving discounts for 
number of insertions sent on request. Ad- 
vertisements for insertion in the January 
issue should be in our office by November 20. 























FOR ADVERTISERS 





ADVERTISE in 24 Big Sunday Newspapers, 24 
words, $15. Helpful Guide listing 1000 publica- 
tions, 4c stamps. Wa Advertising, Baltimore 
Bldg., Chicago. 





SELL SOMETHING nine out of ten women will 
buy because it saves double its cost the day it is 
bought. 50c each; $2.00 profit on $3.00 sales. 
Premier Mfg. Company, Dept. 821, Detroit, Mich. 


SELL MADISON “BETTER MADE” SHIRTS 
direct from our factory to wanes x — or 
experience required. Easi ict ts. 
Write for FREE SAMP tes M. MADISON ILLS, 
503 Broadway, New York. 


TELL THE WORLD WITH SIGNS. Our gen- 
uine gold window sign letters are an excellent 
money-making proposition for handy men. Slann 
Sign System, Bethune Ave., Detroit, Mich. 











$60-$200 WEEK. Free samples Gold Letters for 
store windows. Easily applied. Liberal offer to 
general agents. Metallic tter Co., 440 North 
lark St., Chicago. 





ARE YOU WORKING YOUR WAY THROUGH 











SCHOOL? and in need of extra money. Write 
today. Shawer & Co., Dept. 3C, 9 E. xington 
St., Baltimore, Md. 
AUTOMOBILES 
AUTOMOBILE owners, garagemen, mechanics, 


send for free copy America’s popular motor maga- 
zine. Contains helpful. money-saving articles 
on repairing, overhauling, ignition, carburetors, 
batteries, ete. Automobile Digest, 542 Butler 
Bidg., Cincinnati. 


TO MANUFACTURER of Automobiles or Me- 
chanical Engineer: True pneumatic brake, brakes 
car without friction bands. Mechanical defects in 
device can overcome. skill man to 
verfect. Copy of -?- to interested inquirers. 
Ew . McDaniel, Junta, Colorado. 








AMERICAN MADE METAL TOYS AND 
NOVELTIES 





MANUFACTURERS on large scale and home- 
workers wanted to manufacture metal toys and 
novelties. Barking Dogs, Wag Tail Pups, Wild 
—— Automobiles, Indians, Bird histles, 
Cowboys, Baseball Players, Cannon, Toy Soldiers, 
Statues of Liberty, Miniature Capitols, Bathing 
Girl Souvenirs and others. Unlimited possibilities. 
Guaranteed casting forms, complete outfit, fur- 
nished manufacturers from $5.00 up. No experi- 
ence or tools necessary. ousands made complete 
per hour. 1923 business starts now. We buy 
goods all i one pay high prices for finished 
goods. Cash delivery. mtract orders placed 
with ma BA, Special casting forms made 
to order. Catalog and information free. rre- 
spondence invited only if you mean business. Metal 
Cast Products Co., 1696 ton Road, New York. 











nS COLORS, TONES AND NATURE'S 
FINER FORC ~ 1923 — includes Vibrations ; 
sow Ah, Radio: Coldlights; Inventions; 270 
ages; $2. 00. Satisfaction Guaranteed. Circulars 
2 J. Stevens Scientific Publishers. 242 





ree. 
Powell, San Francisco. 

SEND for New Illustrated Catalog of Books on 
ptochentess Subjects FREE. Spon & Chamber- 
lain, 122A Liberty St., New York. 





BUSINESS OPPORTUNITY 





YOU CAN have a business profession of your 
own and earn big income in service fees. A new 
system of foot correction ; readily learned by any- 
one at home in a tew weeks. Easy terms for train- 
ing; openings everywhere with all the trade you 
can attend to. No capital wo or goods to 
buy; no agency or soliciting. ddress Stephenson 
Laboratory, 23 Back Bay, Boston, Mass. 





MAKE MONEY with your camera. We show 
you how. Write today. Send stamp. AK. Lan- 
caster, Box 967, Los Angeles, Calif. 





CHEMISTRY 





YOUR CHEMICAL problem solved and working 
process furnished for VE DOLLARS. _ Write 
me. W. Stedman Richards, Consulting Chemist, 


Box 2402, Boston, Mass. 





LANGUAGES 








WORLD-ROMIC SYSTEM, Masterkey to All 
Languages. Primers, 23 language $1.94 each 
language: Bohemian, Bulgarian, Cantonese, Dan- 
ish, Dutch, English, French, German, Hungarian, 
Italian, Japanese, Latin, Panjabi, Polish, Portu- 
guese, Rumanian, Russian, Spanish, Swedish. Pro- 
nunciation-Tables, 104 languages, 30c each lan- 
Grammars, dictionaries, 1000 langua 
Amerindic, rindic, Indopac fic, 
Siberic, Sinindic. Languages Publishing Company, 
8 West 40th Street, New York. 





MAIL ORDER METHODS 





$50 WEEK, evenings, I made it: mail_ order 
business. Booklet for nam — how. Sample 
and plan, 25 cents. articles wort 3 
Alscift Scott, Cohoes, N'Y Y. 
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We have a few air squadrons 


ertiseme Continued | unto the day.” 
Classified Adv nts — — one dirigible. Admiral Moffett, the 





MISCELLANEOUS 





GENUINE Indian made baskets, blankets, best 
on earth, and wampum. Wholesale priced cata- 
logue mailed free. Francis Gilham, Kelseyville, 
Cali 





INSTRUCTION 





HOME STUDY in Business Law, Shorthand, 
Typewriting, Salesmanship, High School and Col- 
ege subjects. Secretary, 1552 Broadway Ave., 
Grand Rapids, Mich. 





USED correspondence school courses, only one 
quarter original —— Free bargain list 1,000 
courses. Courses ht. Students Exchange, 47 
West 42nd St., New 3 ork, 


FOR INVENTORS 





WE DEVELOP your ideas into commercial 
sha for presentation to purchasers, making 
working models, drawings, experiments or tests. 
Courtesy, efficiency, secrecy and ample equipment ; 
0 years’ experience. Ducorron-Rich Engineerin 
Co., 504 Pacific Mutual Bldg., Los Angeles, Calif. 


INVENTORS 


ing development in our 





~Send your ideas for manufactur- 
modern sheet metal and 
angle-iron fabricating plant. Those pertaining to 
dust collecting or ventilating preferred. Liberal 
perment for accepted inventions. Kirk & P'um 
fanufacturing Co., 2849 Spring Grove Ave., Cin- 
cinnati, Ohio. 


I SELL PATENTS. Established in 1900. To 
buy or sell write Charles A. Scott, 773SA Garson 
Avenue, Rochester, New York. 








NOTICE OF INVENTION—Single bolt screwed 
down thru center against magneto terminal holds 
new cone-shaped Ford magneto contact tightly up 
in tapered hole in transmission cover. Re »movable 





by removing gasket first. Percy Parkinson, Red- 
ford, Mich. 
TO SELL YOUR PATENT, write me; experi- 


Address Arthur 


enced handling, immediate action. 
Portland, Ore. 


S. Billings, Suite 401, Dekum Bldg., 





WE MAKE working models for inventors and 
do experimental work and carry a complete stock 
of brass gears and model supplies. Send for cata- 
logue. The Pierce Model Works, Tinley Park, Lil. 


IF YOU HAVE a practical, useful invention to 
sell (patented or patent pending), write us today. 
American Patents Corporation, Barrister Building, 
Washington, D. C. 





"IMPROVED MADE TOYS | 





WE SHOW YOU how to earn big money easily 
with our casting forms making whistling birds, 

wild animals. crowing roosters, automobiles, 
baseball players, Statue of Liberty, Indians, toy 
soldiers, cowboys, barking dogs, wag tail pups, 
miniature castings of capitol, bathing girl souve- 
nirs and others. No experience necessary. We 
furnish you with molds and necessary outfit from 
$3.50 up. We buy large gue «,' ~ 
goods at highest prices. Spot cash. Send 
catalog and information free. THE IMPROV ED 
METAL CASTING CO., 342 EAST 145th ST., 
NEW YORK. 





F oR SALE 


AUTO DEVICE. Prevents dangerous collisions 
and serious accidents to pedestrians. William 
Mulloy, 1719 Michigan Ave., St. Louis, Mo. 








PATENT for Sale. For particulars, write to W. 
Erickson, 65 Winding Way, San Francisco, Calif. 

WILL SELL the patent on my saw- filing ma- 
chine cheap, as I am not in position to manufac- 
ture it myself, Olaf J. Westerdahl, 1620 4th Ave., 
Seattle, Wash. 








‘PATENT FOR SALE 





WONDER LOCK, no duplicate keys, high-class 
use only: Banks, Mail Boxes, Lockers, Automo- 
biles. Sale or Royalty. Cc. M. Shigley, Wesley 
Block, Columbus, Ohio. 





% LETTER SPECIALISTS 
BETTER LETTERS bring bigger returns. Sub- 
mit any one-page letter. I'll strengthen it, free. 


Wilson, 247 William St., East Orange, N. J 





SALESMEN 





MAKE $120 WEEKLY IN SPARE TIME. Sell 
what the public wants—long distance radio re- 
ceiving sets. Two sales weekly pays $120 profit. 
No big investment, no canvassing. Sharpe of 
Colorado made $955 in one month. Representa- 
tives wanted at once. This plan is sweeping the 
country. ai today, giving name of your county. 
Ozarka, 824 Washington Blvd., Chicago. 





STAM PING | NAMES 





MAKE $19 PER 100. Stamping names on Key 
Checks. Send 25c for samples and particulars. 
Am. Keytag Co., Cohoes, N. Y. 





TELEGRAPHY 








TELEGRAPHY — Both Morse_and Wireless 
taught thoroughly and quickly. Tremendous de- 
mand. Big salaries. Wonderful opportunities. 
Expenses low ; chance to earn part. School estab- 
lished fifty years. Catalog free. Dodge’s Institute, 
Luna St., Valparaiso, Ind. 





WAR RELICS AND WAR PHOTOS 





Collected from Europe’s battle- 
potpeta. ete. Illus- 
—, B- Ba ie Os 25c. 


FOR DENS. 
fields. Firearms, metals, 


trated catalogue and 
Lieut. Walch, 2117 Regent 


| Not 








Chief of Naval Aeronautics, says, “In spite 
of the fact that the nations throughout the 
world are turning to air power for national 
defense, and bending every effort to develop 
aviation to serve them commercially, we, in 
America, unfortunately seem to suffer from 
a general state of apathy towards this great 
development. In fact our neglect of aviation 
will soon amount to almost a national peril.” 

Functions of Airplanes in War as an Ad- 
junct of Sea Power. These are (a) re- 
connaissance; (b) spotting; (c) bombing; 
(d) blockading. 

(a) As a scout the airplane is ideal, in 
clear weather. At an altitude of one mile, a 
large vessel can be seen 30 miles, the range 
of visibility varies, of course, with the size 
of the object and condition of the weather. 

(b) With airplane spotting, fleets will 
hereafter go into action before sighting each 
other, and they will shoot accurately while 
each is below the visible horizon of the other. 
At recent long-range target practice in the 
Pacific, the ““Tennessee” open ned fire at 35,000 

yards (171%4 miles) and “straddled” the 
renee on the third salvo at 32,000 yards. 

(c) The restrictions of the airplane as a 
bomber have been described already. 


(d) Airplanes if operating from carriers | 


could materially assist a strong force of 
submarines in establishing a commercial 
blockade, but it would be quite impossible to 
blockade a fleet if the enemy were accom- 
panied by submarines and aircraft of his 
own. In the North Sea the submarine 
failed as a blockader, neither the 
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Grand | 


Fleet nor the High Seas Fleet were kept | 


in port by them. 

“Let no one - the idea,” writes Captain 
Harris Laning, U. S. N. (Staff of the Naval 
War College), ‘ ‘that aircraft have no place | 
on the sea. They have a place, a place of | 
vital importance, probably more important 
than that of any type of craft yet developed. 
Through them the whole scheme of getting 
and holding overseas lines has been changed. 
Possibly the developments of the future may 
prove that Air Power also includes Sea 
Power. But Air Power will not and cannot 
lead Sea Power as long as the present 
treaty limiting armaments remains in effect. 
As long as that treaty lasts, air forces must 
remain merely an adjunct of Sea Power, they 
cannot dominate it. What Air Power may 
be after the treaty expires we cannot pre- 


dict; but there must be a great advance in 
air development before it drives out the 
combatant surface ships. In fact, those 


who give the most attention to the air prob- 
lems find that while Air Power is a factor 
in Sea Power, Air Power is likewise depend- 
ent upon Sea Power. Those students who 
study and practice rather than dream and 


| 





articulate, believe the two powers interlock | 


and that each is a part of the other. 
standing the question better, they are en- 
deavoring to keep the national defense on a 
solid foundation.” 

At the present time, there is nothing to 
indicate that Sea Power has passed away 
and is no longer the supreme defense of the 
country. It has, however, gained an indis- 
pensable and essential auxiliary, and linked 
with Air Power it will continue to endure 
until some remote period when Air Power 
alone may control the main highways of 
international commerce and communication. 
until then will Sea Power lose its 
present character and importance. 


Materialized Hands 
(Continued from page 317) 
to the top of the ankle. The other was the 
mold of the lower part of the face of an 
adult. The upper lip ean be seen, the lower 


Under- | 


| 


lip, the depression beneath it and a bearded | 


chin. 

We examined the molds carefully; their | 
bluish tint is exactly that of our paraffin, 
which I had colored a little more strongly 
before the experiment. Over and above this, 
we verified a fact which by itself would 
prove that the mold of a foot was certainly 
made in our paraffin. An excess of blue 
dye having been added and not entirely dis- 
solved, there were in the tank in the lower 
parts of the wax some scattered crumbs of 
the colorant. And in the mold of the foot, 
at the level of the third toe, we could see 
one of these crumbs imbedded in the paraffin 
congealed above it. It was as big as the 
glass head of a large pin and of a deep blue 
color. The crumb is identical with those 
remaining in the tank. It had, therefore, 
been caught by the ectoplasm dipping into 
the wax and been incorporated in the mold. 

This unforeseen and unsought proof is con- 








Feel the Thrill 
of the Explorer! 


Va the lands of Mystery, gain the charm of the Globe-trotter, 
the romance of the Adventurer. ASIA is a broad highway 
straight out of your humdrum daily life into the heart of lands of 
enchanting difference. Each month thru ASIA Magazine you can 
visit distant peoples and strange countries that you long to see. 


Meet Adventure in ASIA’S Pages. 


You will meet in ASIA’s pages: extraordinary adventures among 
unheard of people and wild animals; the fascination of the sea, of purple 
islands, of towering Himalayas; the templed India of Kipling, the minarets 
of the Arabian Nights; Great Art Works every well-rounded person today 
must know; —famous 
Paintings, Sculpture, 
Prints. You will learn of 
the Great Achievements of 
great people; Momentous 
Historical, Religious 
Events — stories, places, 
peoples, of the Bible, of 
the Great Moguls, the 
Chinese Sages, the Khans 
of Turkestan; the World 
Political Story of the 
month from Turkey, 
China, India, Russia and 
Japan; Finance and Trade 
facts. 


ASIA brings the Orient 
to you. Not as a dry-as- 
dust discussion, but 
through entertaining ar- 
ticles contributed by au- 
thorities, vivid with human 
experience, illustrated with 
remarkable photographs. 


The foundation of our Christianity, our culture, of life itself, was 
laid in the East. In the continent of Asia wheat was first cultivated, jungle 
beasts first domesticated; religion, language, the written word, printing, 
first developed. And now the ancient East with its interesting philosophies, 
religions, arts and commerce is again coming to the front in international 
relations. That’s why you will be interested in ASIA MAGAZINE. 


You will find pleasure and instruction in ASIA’s beautiful pictures of 
foreign lands. Here is visualized the geography, the art, the history of the 
East. Up-to-date maps, the life and customs of native peoples, race 
psychology. Every page of ASIA entertains, interests and instructs. 











Armchair Journeys to the Unknown! 


In your comfortable library and with ASIA 
as your guide, travel from the Chinese of 
the Great Wall to the Turks of Asia Minor, 
from the Mogols of the Flowery Plains to 
the Malays of the South Seas. ASIA will 
yg for you ~ snow-capped Himalayas, 
the long sweep of the Yangtze, the wide 

So this year make a trip to the Far East steppes of Siberia, the garden richness of the 
through the pages of ASIA. You will swap = Euphrates 
horses in Turkestan, make a pilgrimage to 33 
Mecca, dwell in the enchanting atmosphere The Cradle of Art P 


Next to an actual trip what could be more 
enjoyable than an armchair voyage to the 
other side of the globe. If you're a ba 
sailor, there are very definite advantages, too. 


A trip to the Mystio East 








of the Vale of Kashmir, live under the spell ? 
of the East, fascinating with its mystic mag- Perhaps the noblest possessions of the ? 
nificence—varied peoples—treasures untold. East are in its treasures of art, archi- 4 


tecture and design; its rich traditions of _f3-A. 11-28 
religion and philosophy; its undying ,* 
literature; the beauty and charm of e 


You_ will live and move in the marts of 
Bagdad or in the endless kaleidoscopic pro- 
cessions of brilliant colors along the dusty, 


« 


wind-blown streets of Peking. You will its culture. ASIA contains au- ,® ASTA 
watch bald-pated priest and silk gowned thoritative articles on the great .2°461 8th Ave. 
official, hard-working coolie and ragged beg- works of Oriental art, archi- r New ¥ 4 
gar, ancient bespectacled scholar and modern tecture, sculpture, painting. Ad ew ork. 
Examples of the best ? 
. I accept your 


Oriental fiction and 


pcerceive student, pass along the city ways. 
poetry. 


ou will hear the rumbling Peking-cart or 


tinkling bell of camel train, offer of a 


subscription 


* special 
Ps two-year 
? for $5, the amount en 


Save $3.40 by mailing this Coupon > ,? closed (or) I enclose $3.50 


: * for a year’s subscription. 
a know that you’ll ae Asta and so we're glad to P 4 y scriptio 
make this special offer. e regular price of a_two- & evelan Deslade 41 0 voor extve 
year subscription to ASIA is $7.00 or $8.40 if bought Fs ¢ on P ge $ y ) 


on the newstands. By filling out this coupon, you Pd 








can secure ASIA for two years for $5.00, a 4 
saving of $2.00 on the regular subscription ° Name 
rate or a saving of $3.40 on copies bought on ? 
the newstands. Ps 
¢ 
If you prefer, however, to subscribe - Street 
for only one year at $3.50, please Aa 
indicate on the coupon. Ps 
7 
e” City and State =o 
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Giving a Double Guarantee of Quality 


When you equip your trucks with Dayton 
Steel Wheels you know beyond any experi- 
ment that they will give you Greatest Strength, 
Light Weight, Tire Economy, Durability, Ac- 


Truck builders Dayton Steel Wheels 
give their double guarantee of 


quality and consistent performance. 


using 
customers a 


Re ) wr trucks sg ir » . 

Back of their trucks are thei reputation cessibility and Pleasing Appearance. 
and responsibility plus our own good faith and Dayton Steel Whecls for years have been 
determination that if Dayton Steel Wheels giving dependable service under adverse con- 


will. ditions to truck owners in all climates. 
Quality, not price, has induced nearly all leading truck manu- 


facturersa to equip with Dayton Steel Wheels. Specify them. 


THE DAYTON STEEL FOUNDRY CO. Dayton, Ohio 


don’t make good, we 
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TEMPERATURE INSTRUMENTS 


INDICATING - RECORDING ~ CONTROLLING 


are indispensable to the manufacturer who 
desires to control any process temperature 
according to required specifications. 7'ycos 
temperature regulators eliminate the hap- 
hazard manual control of the steam line valve 
to maintain a certain tempera- 
ture. Let us show you how this 
is possible. 










Manufacturers are invited to 
write for literature. 
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|vineing. But finally, after the experiment, 
immediately after the séance I took small 
pieces from the mold of the foot, put them 
in a test-tube and dissolved them in chloro- 
form. On addition of sulfuric acid the red 
tint characteristic of cholesterin appeared, 
increased and gradually became darker. A 
parallel test with pure paraffin was negative, 
the wax remained white. 

The proof, therefore, that the molds were 
made with our paraffin during the experi- 
ment, is absolute. We can affirm this cate- 
gorically, basing the assertion not only on 
the detail of the mode of experiment, the pre- 
cautions taken, and the evidence of our 
senses, but also on the blue coloration iden- 
tical in the molds and the wax in the tank, 
the incidental inclusion of the crumb of 
coloring matter in the mold of the foot, and 
finally on the chemical reaction revealing the 
presence of cholesterin. 

To sum up: We obtained molds of hands 
and feet of children, anatomically perfect, 
when there was no child present. The molds 
were produced with our paraffin during the 
séance. As the only possible fraud would 
have been that molds already made should 
have been brought in, we can affirm posi- 
tively that our molds were of supernormal 
origin. ‘There is also another proof, acces- 
sory but still important, of the authenticity 
}of our molds. It is this: The casts of chil- 
dren’s hands and feet which we have ob- 
tained all have the characteristics of the 
skin of an adult of a certain age. The me- 
|dium is fifty years of age. 

Nothing is more striking than the 
trast between the size of these children’s 
hands and the signs of age manifest in the 
furrows, the lines of the hand and the 
ereases of the skin. This contrast had 
ready been remarked on by Mr. Oxley, in a 
|letter, February, 1876, to M. Aksakoff: “It 
is a curious thing,” he wrote, “that in these 
molds the distinctive signs of youth and age 
are alweys found. This proves that the ma- 
terialized members while keeping their juven- 
ile form show particulars that betray the 
age of the medium.” 

It is easy to put together the complexities 
to a fraud in the case of the molds 
The implications would be the 





con- 


necessary 
we obtained. 
following: 

1. The medium models, or gets someone to 
|model, artistically, the hands of adults in 
| different positions. 

2. He gets some of these reduced in seale 
to the dimensions of children’s hands. Such 
reduction is possible by the mechanical pro- 
cedure of modern statuary; but it is never- 
theless a job for an artist. One might also 
wonder at the absurd idea of not using the 


hand of a child instead of reducing that of | 


an adult. 

3. With the models so obtained he makes 
hollow molds, most artistically, so that the 
joints should not be observable. 

1. Into the hollow molds he pours 
substance, both fusible and soluble; for, 
cording to the preceding there seems to be no 
other possible method, as far as can be 
imagined. 
| §&. He dips these casts into hot paraffin, 
and then them out in cold water 
|to obtain the residual gloves. 
| 6. These gloves being extremely fragile by 
reason of their thinness, the trickster cannot 
think of bringing them in his pocket. He 
therefore places in a padded box the one or 
two molds to be exhibited at each séance. 
(It is highly probable that to perpetuate a 
|fraud he would have been irresistibly im- 
pelled to make thick molds, easier to make, 
safer to handle, and less breakable.) 

7. He conceals this box in a pocket so as 
(This alone is a prob- 


some 


dissolves 


not to be suspected. 
lem difficult to solve.) 

8. At the experiment he adroitly frees one 
hand, gets at the box, opens it, takes out the 
molds and puts them on the table, splashes 
the paraffin and throws it about, puts the 
box back in his pocket, and replaces his hand 
in that of the bemused controller, who sees 
|nothing of all this maneuvering! 

Well! let suppose all this farce suc- 
cessfully carried out, hawever complicated 
land unimaginable, what would have been 
the result? All this astounding skill and 
lunheard of roguery would have come to 
nothing: it would have been unmasked by 
the unexpected control of the color and the 
secret admixture of the chemical, dissolved 
|in the paraffin. Is it necessary to draw the 
linference? The conclusion imposes itself on 
every open-minded reader. There is no need 
|to insist upon it. All the objections hitherto 
| made have been frivolous. We have as yet 
| waited in vain for any serious scientific dis- 
cussion of our experiments. 

I do not wish to close this article without 


us 


al- | 
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a word on the philosophical deductions from 
ectoplasmic molds and ectoplasm in general. 
I must necessarily be very brief, referring 
such readers as are interested in the ques- 
tion to my book—*De I’Inconscient au Con 
scient.” (“From the Unconscious to th: 
Conscious.” Translated by Mr. Stanley de 
Brath and published by Harper and Bros.) 

For metapsychic science, materialization i: 
no longer the quasi-miraculous manifestatio: 
described and discussed in old spiritualist 
books. It should be considered entirely apart 
from mystical theories or ideas, by proceed 
ing from the known to the unknown; by 
seeking to understand what we do not know 
from what we do know. 

What we know as regards ectoplasmic 
forms is that the materialized organ is a 
temporary creation dependent upon the or 
ganism of the medium. Proofs of this are 
super-abundant and leave no doubt whatever 

What we do not know is from what direct 
ing idea the materialization proceeds. Is it 
a matter of subconscious idea in the me 
dium? Is there an extrinsic direction, such 
as that by a “spirit”? We do not know. 

Nevertheless, in proceeding always from 
the known to the unknown we can base ou: 
notions on two sure observations: The sub 
conscious is immeasurably vast; it contains 
faculties and knowledge unknown to the 
conscious mind, and even secondary person 
alities very different from the normal per 
sonality. And the subconscious has certainly 
a power of organizing matter, called the 
ideo-plastic power. Logically and if we ar¢ 
faithful to scientific method, we ought to 
explain all ectoplasmic manifestations and 
materializations by the exteriorization of 
part of the organism of the medium in an 
amorphous state and by the 
ideo-plastic organization of the substance so 


subconscious 





externalized. This is, of course, only a work 
ing hypothesis. It seems very narrow to 
cover the whole of the known facts, and 


| possibly may very soon be found insufficient. 

But, of course, it is for the present the only 
hypothesis conformable to positive scientific 
method. 

Let us make no mistake: this hypothesis, 
taken as it stands, is formidable. It revo 
lutionizes entirely our classical concepts of 
matter and life. To give one example only 

From the philosophic point of view, what 
the notion of ideo-plasticity signify? 
It signifies that the idea can no longer be 
taken to be dependent on and produced by 
matter. On the contrary, it is the idea that 
|molds matter, and gives to it form and at- 
tributes. This is the complete reversal of 
|materialist physiology and the organo-centric 
notion of the individual. 

A living being can no longer be 
lof as a mere complex of cells. It appears 
primarily as a dynamo-psychism, and the 
cellular complex which constitutes its body 
|}appears as nothing less than an ideo-plastic 
product of that dynamo-psychism. Matter 
counts for nothing, it is the idea that is 
j}everything here. To proclaim this truth that 
| what is essential in the individual is not 
|bounded by his organism, by its restricted 
or by its limitations in time and 
space, it is to affirm, not as a mathematical 
certainty, but as the result of weighing prob- 
abilities, the pre-existence of the essential 
being and its survival of its bodily objecti- 
fication. 


Why Headlight Glare? 
(Continued from page 320) 
traffic regulations should provide for mini- 
mum road illumination consistent with safe 
driving as well as a maximum glare. They 
contend that headlight manufacturers can 
remedy matters very materially by equipping 
new cars with lenses and lens mountings in 
such a manner that they will fit together 
only when the lens is in a correct position. 
They suggest that some easily operable 
method of removing the lens should be per- 
fected in order that the cleaning of the 
lens and reflector and the replacement of the 
bulb would be facilitated. Furthermore, an 
external focus adjustment should be provided 
in all headlamps. Very few drivers realize 
that it is necessary to refocus the lamps each 
time a bulb is replaced on account of the 
slight difference in positions of the filaments 
in different bulbs and the possibility of acci- 
dental change in position of bulb socket 
during such replacement. The lamp assembly 
should be made such as to positively locate 
the bulb reflector and lens with respect to 
each other so as to maintain this relative 
position. Headlamps could also be advanta- 
geously mounted so as to be protected from 
displacement by collision while appliances for 
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swinging or tilting the lamps to correct for 
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Eliminate Power 
Shut Downs- 


Your power source 
must be reliable, or 
costly shut downs 
eat into hard-earned 
profits. Year in and 
year out service 
must be assured—and Bes- 
semer Oil Engines solve the 
problem. 


Reasonable in first cost, eco- 
fuel oil, cheap and easily ob- 


tained) and above all depend- 
able in operation, Bessemer Oil 


ing power. 


Our engineers will be glad to 
help you solve your power 
problems without obligation. 


THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa. 
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9-inch Engine 
Lathe 2 ft. 
bed. 


$245 


Here is a sturdy, small engine lathe built with 
the same quality construction that has made 
MONARCH Lathes standard the world over 
Guaranteed to do any small work any other lathe 
will do and do it with 1/1000 of an inch accuracy. 
It will fit in any shop or home work room. Easy 
to learn to operate. 


Write for Free catalogue of MONARGH 

Lathes which are built up to 30" swing. 

THE MONARCH MACHINE TOOL CO. 
430 Oak Street Sidney, Ohio 
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Ice Making and Refrigerating 
Machinery 
Corliss & Poppet Valve Engines 


Bulletins sent upon request 


THE VILTER MFG. CO. 
899 Clinton Street Milwaukee, Wis. 

















low. Models for any car, tractor, 
marine & Or stationary engine. Makes old cars better 
; i * guarantees for other cars, 
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ee Cole8..... 

If your car is not mentioned here send name an 
particulars on our 30 D 

EE TRIAL 
You can drive any car in heaviest traffic out shifting le 
Starts off on high in any weather without priming or heating— 
no jerking or choking. No more foul spark plugs or carbon 
in cylinders, No leaking of gas into crank case. 
days on our guarantee of money back if not enti: 
No strings to our guarantee. YOU ARE 
Anyone who can handle a wrench can attach it. No aye 
new ws gpanes of mechanism. Write . 


URETOR CO. 
489 Raymond Bidg, Dayton, Ohio, U, S, A. 
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j=goaee displacements should be provided. | 
The common — practice of : the average | 
| driver of switching off his bright lights in | 
passing another car may prove dangerous on a | 
dark road unless the car is being driven very 
slowly for it takes the driver’s eyes an ap- | 
preciable length of time to adjust themselves 
to the new conditions and until such adjust- 
ment is made, the driver is practically blind 
so far as seeing the highway ahead is con- | 
cerned. Many drivers adjust their lamps so 
that they will throw considerable light up 
into the air possibly in order to better see 
|highway signs. All such guideposts should 
| be placed at heights at which they are read- | 
jily discernible with headlamps that are 
legally satisfactory. The results of the | 
Sureau of Standards’ investigation of the 
headlight conditions of 400 average automo- 
biles are appropriately summed up in Uncle 
Sam’s conclusions: (1) Few motorists are 
gaining maximumly satisfactory illumination 
| service from their headlights. 2) There is 
}a real need for general publie education re- 
garding the necessity for and the means of 
adjusting headlights. (3) A test sereen is 
simple and inexpensive and in general the 
required lamp adjustments are easily made. 
(4) The installation of an approved device 
does not in itself mean a safe or legal light. 
It must be kept in proper adjustment for 
satisfactory illumination. (5) Reducing 
glare with an approved device invariably re- 
sults in more and better road illumination. 


Ball Bearings and How They 
are Made 
(Continued from page 331) 





| 





piece of silver steel, can detect instantly by 
| the sense of touch the presence of any unde- 
sirable soft spots in the race. Suitable in- 
struments are relied upon to establish 
whether or not the ball-track is true to 
form, of correct diameter, and placed exactly 
midway between the sides of the ring. Need- 
remark, the ball-rack on the oppo- 
sitely facing inner .or outer ring must be 
coneentrie with its neighbor. Apparatus, 
based in principle upon magnifying calipers, 
give readings in ten-thousandths of an inch. 

The balls in a bearing are held in their | 
designed positions between a set of rings by 
means of what is known as a cage. Depend- 
ing upon the type of bearing, these cages may 
be made of white metal fashioned by die 
casting or they may be worked up from brass 
tubing fed to automatic lathes. In either 
case, the product must be formed with due 
regard to exactness. The final operation in 
the manufacture of a ball bearing is to as- 
semble its several parts. This would hardly be 
satisfactory if the rings, like the balls, were 
not nicely graded according to their refine- 
ments of size. This makes, in a measure, 
for what is termed “selective assembling,” 
which assures perfection of fit and the utmost 
smoothness of running. These character- 
isties, in turn, contribute to long and suc- 
cessful service. 


| 
Keeping Our Water Fit to Drink 


(Continued from page 332) 


less to 


ber of organisms in the water through 
sedimentation, by the appearance of the or- 
ganisms under the microscope—the coloring 
matter being knocked to pieces, so to speak. 
Sometimes there is an increase in the water 


bacteria which feed upon the decayed or- 
}ganisms. The Cyanophyceae may produce 


|}scum after treatment which is of varied 
|eolors, pale blue, yellow, red or brown. 

| The usual method of applying copper sul- 
| fate has been to drag burlap bags containing 
about 50 pounds each through the water by 
means of row-boats, taking a zig-zag course 
|so as to triangulate the surface of the water. 
Wind, waves, diffusion and gravity admix 
the streaks of treated water with the re- 


mainder. It is remarkable how successful 
have been treatments made in this crude 
manner. On the extensive reservoirs of the 


watersheds it is necessary to use launches 
and in the last few years that portion of 
Kensico reservoir lying between the influent 
and effluent gatehouses has been successfully 
treated in two days’ time with approximately 
6,000 pounds of copper sulfate. This treat- 
ment has been made on several occasions at 
different seasons, including winter. On many 
other occasions 3,000 pounds have been ap- | 
plied to Croton Lake and once on Kensico 
reservoir. In these launch treatments of | 
large reservoirs parallel courses about 100 | 
feet apart are usually taken. } 

Beginning in January 1920 a new de-| 
parture was made. Copper sulfate was ap- 
plied continuously for weeks at a time, ag- 
gregating three months of the year, to the 








water in the aqueduct at Pleasantville, about | 
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MY PSYCHIC ADVENTURES 


By J. Malcolm Bird, 
Associate Editor, SCIENTIFIC AMERICAN 


Mr. Bird has written this complete 
record of his experiences while a guest 
of Conan Doyle, at seances in London, 
Paris, Berlin and Munich, and with the 
leading mediums in this country. In 
the eyes of a trained observer, you can 
see the psychic world at close range. 
Price $1.50, Postpaid $1.65. 
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HOME-OWNERS’ HANDBOOK 


By Austin C. Lescarboura, 
Editor, SCIENTIFIC AMERICAN 


An indispensable handbook which 
treats fully home-building and cwner- 
ship; the frame, brick, hollow tile, stone 
or stucco house; interiors; plumbing ; 
labor saving devices; upkeep; gardening, 
etc. The only book that gives the legal 
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taxes, etc. Price $2, Postpaid $2.15. 
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They 
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it would be impossible to 
improve the quality of 
their articles, we decided 
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Big Features Coming Soon— 
Rollin Lynde Hartt draws a vivid 
dramatic picture of the war in our 
churches—the struggle that is split- 
ting American Protestantism. Mark 
Sullivan, America’s foremost writer 
on national politics, writes on the 
leading presidential contenders and 
their relative chances. Walter Camp 
fearlessly shows up the evils of our 
system of college athletics in a series 
of brilliant articles. Do you know 
what the aliens are doing to Ameri- 
cans and American institutions? 
THE WORLD’S WORK will tell 
you in an amazing series that dis- 
closes some startling facts. William 
McAndrew has found that a revo- 
lution in American child life is in 
describes how a 


full swing and 
generation vastly different from 
James B. 


ours is now growing up. . 
Connolly, distinguished novelist and 
master of sea tales, depicts the life 
and adventures of the hardy mar- 
iners of Gloucester. This feature is 
richly illustrated in full color. 
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intensely interesting articles which 
your dollar purchase will cover. 
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WORK (regular price $1.75). | 


an hour’s flow above Kensico reservoir. The 
chemical feeds through a hopper to a moving 
shutter actuated by a motor and adjustable 
in stroke. The chemical drops through a 
wooden chute into a floating wooden crib 
bored full of holes. The electric feed origi- 
nally designed for over 17 tons a day has fed 
400 pounds a day within a pound error. No 
attention at night has been required. This 
continuous dry feed of copper sulfate to the 
water has been eminently successful. The 
dosage of chemical is definitely known and 
|the application and admixture with the 
| water thoroughly under control. At winter 
|temperature 0.2 parts per million killed 
| Asterionella and at spring temperature 0.12 
parts per million. 

| The recent trouble with Synura deserves 
| special mention. Experience with this organ- 


eausing trouble was the smallest in that ex- 
perience. The Brooklyn supply suffered from | 
it many years ago and the Croton supply in | 
1900. On those occasions there were about | 
300 te 500 units. Synura has been present | 
in Ashokan reservoir in all four years, 1918, | 
1919, 1920 and 1921, but up to last year the | 


| measures taken had been effective. It began 


to appear in August and was present in about | 
Watch was kept for | 
it in the water entering Kensico reservoir 


| but as it escaped discovery, it was oem 


as in the experience of the previous years 


| that it was destroyed by the Ashokan aerator | 


and by passage through the miles of tunnel 
with its many invert syphons and particu: | 
larly by the pressure of 700 pounds per} 
square inch to which it was subjected in| 
passing under the Hudson River. However, 
a sufficient quantity must have survived to 
seed Kensico reservoir and about 100 units 
became prevalent there by the middle of 
December. At that time complaints of fishy 
taste began to come in from upper Manhat- 
tan. The water had practically no odor but 
the taste was traced back to the chlorina- 
tion plant. It was noticeable after but not 
before chlorination. The dosage of chlorine 
was 0.3 part per million, and the chlorine 
was killing the organism and setting free the 
oil. It happened that Hillview reservoir at 
the time was out of service. The first measure 
taken was to put Hillview into service, ex- 
pecting in accordance with previous expe- 
rience with other organisms that the two 
days’ storage would remove the taste. It did 
not. In fact the taste passed through double 
filtration of sand and charcoal in the Munici- 
pal Building in lower Manhattan. As 
Kensico reservoir froze over in the sudden 
cold snap that oceurred about that time it 
was impossible to treat the reservoir direct. 
Automatic treatment of the incoming water 
with copper sulfate was started at Pleasant- 
ville. Owing to the failure of Hillview reser- 
voir to remove the taste, the next step was 
to bypass Kensico reservoir, since only about 
fifty units were coming from Ashokan reser- 
voir. But the treatment with copper sulfate 
at Pleasantville followed by chlorination at 
Kensico brought out all of the taste of the 
organism so that a second wave of complaints 
swept over the city. The next attempt was 
to avoid destruction of the organism by 
stopping treatment with copper sulfate, 


shutting down the Kensico aerator and re- | 


dueing the chlorine to 0.1 parts per million. 
This produced a nearly tasteless water at 


Hillview reservoir, but accumulation of the | 


organism in local sections caused further 
complaints. The next step was to shift 
treatment with copper sulfate to Ashokan 
sereen chamber. This was first tried experi- 
mentally for 12 hours so that if unsuccessful 
the treated water could be canght and held 
at Hillview reservoir. The object was first 
to learn whether the copper sulfate would 
|kill the organism in the aqueduct in the 
labsence of light and second whether the 
passage through the long 92 miles of aque- 
duct would remove the taste. Samples, of 
course, had to be accurately timed for flow in 
the aqueduct. After two experiments it was 
learned that 0.12 parts per million copper 


sulfate killed the organism almost completely | 


at least 60 per cent, 0.18 parts gave similar 
results, but 0.25 parts completely destroyed 
the Synura and so quickly that the water 
was tasteless when it reached Hillview res- 
lervoir. Consequently treatment at Ashokan 
was started continuously with 0.25 parts 
|copper sulfate and Kensico aerator put into 
operation again. Meantime it was learned 
'that after killing the organism with copper 
| sulfate, the chlorine did not increase the 
| taste, hence dosage was increased to 0.3 parts 
per million again. Since then the water 
reaching the city has been without the cucum- 
ber flavor. 

In order to learn other means of handling 
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such a situation (which had a decided bear- 
ing upon the other large supply, the Croton), 
the next study was to increase the chlorine. 
As the apparatus was feeding its maximum 
at Kensico, the flow of water was cut down, 
running the excess into Kensico reservoir. It 
was found that 0.6 to 0.75 parts per million 
chlorine destroyed the taste and after 12 to 
24 hours the chlorine could not be tasted. A 
Similar experiment on a smaller scale was 
tried on the Bronx pipe line blowing off 
the water to the Harlem River, and it was 
found that 0.6 to 0.75 parts chlorine both 
killed the organism and removed the taste 
}and yet the chlorine could not be tasted after 
| flowing the 15 miles through the pipe line, 
time 15 hours. Following this experiment 
| the pipe line was in service a week with 
| chlorine dosage at Kensico dam of 0.6 to 0.75 





|ism goes back many years but the amount | parts without causing complaint in the city. 


As a result the chlorine equipment has been 
increased at Kensico so that the entire Cats- 
kill supply is now handled by this method. 
In the solving of the difficult situation 
created by the Synura, hundreds of samples 
were taken and tasted and it became neces- 
sary for Deputy Chief Engineer William W. 
Brush to assume personal direction of the 
extensive large scale experiments carried on. 


Shifting Speeds with an Oil Pump 
(Continued from page 334) 
ential gearing, when the speeds of the two 
road wheels vary, one of the motor units 
will receive a greater quantity of oil than 
the other, the sum total of the two always 
balancing the output from the pump. Thus 
the two motor units in themselves virtually 
constitute the differential. Although in the 
case of many appliances an equal speed is 
necessary in either direction, in the case of 
automobiles the reverse speed would, of 
course, be limited. It will be impossible to 
put the gear into reverse without first bring- 
ing a car to a standstill, skidding excepted. 
It is true that by tilting back the socket ring 
too quickly the gear would act as a powerful 
brake and cause the wheels to skid, but that 
would be the result of almost incredible 
clumsiness on the part of a driver. 
Assuming that back-wheel brakes are still 
retained, they can be operated by a pedal, 
dispensing with the side brake shaft entirely, 
for it is obvious that the variable speed gear 
will serve the purpose of a powerful brake. 
The clutch, gear box, cardan shaft, aniversal 
joints and back axle gearing wili become 
nightmares of the past. The driving of a 
ear will resolve itself into the manipulation 
of a throttle lever and all clutching and de- 
clutching, gear changing and ordinary brak- 
ing will be done by means of a small hand 
wheel or lever, requiring practically no ef- 
fort. It is almost literally true to say that 
we shall have our fingers on the pulse of our 
engine. Another and by no means an unim 
portant feature is that most of the dirtiest 
work in attending to his car that now de- 
volves upon the owner driver will be cut out 
of his program. 


The Heavens in November, 1923 
(Continued from page 344) 
and practically invisible all this month. 
Could we but see him in the glare, we might 
| wateh him pass behind the sun on the day 
of conjunction, when he is actually concealed 
for several hours, 

Venus is now an evening star, but poorly 
placed, near the sun and south of him, so 
that she sets before 6 P. M. even at the 
end of the month. On the 4th she is in con 
junction with Jupiter, and less than a degree 
from him; but both planets are too deep in 
the twilight to be observable. 

Mars is a morning star, rising at 4 A. M. 
in the middle of the month, but is still a long 
way off and correspondingly faint. Jupiter 
is an evening star until the 22nd, and a 
|}morning star afterwards, but is practically 
invisible. Saturn is a morning star, rising 
about 4:30 A. M. in the middle of the 
| month. 

Uranus is in Aquarius, and comes to the 
meridian in the early evening. Neptune is 
in Leo, and is observable in the early morn- 
ing. 

‘The moon is in her last quarter at 4 P. M. 
on the Ist, new at 10 A. M. on the 8th, 
in her first quarter at 4 A. M. on the 15th, 
and full at 8 A. M. on the 23rd. She is 
nearest the earth on the 8th (when we may 
look for high tides), and farthest away on 
the 21st. During the month she passes 
through conjunction with Neptune on the 
2nd, Mars on the 6th, Saturn on the 7th, 
Mercury on the 8th, Jupiter and Venus on 
the 9th, Uranus on the 16th, and Neptune 
on the 29th. 
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mi LINCOLN PRESTIGE 


en The respect the Lincoln enjoys among GF , ap 
od. owners of fine cars is based on no single : 
les phase of excellence. Impressive as are its “ae 
W. several qualities, these alone could not 
on. sufficiently account for the universally 
ip high estimation in which this car is held. 


wo This esteem goes beyond the technical 
an excellence of the car itself, striking as that 
1s excellence is. It is deeper than any ap- 
he preciation for beauty of line and luxury 
of of appointment could make it. 


1B: It goes, in fact, down to the bed rock of 
ng unshaken confidence in the organization H 
at behind the Lincoln—of firm conviction 4; 
that the vast resources available for the 
al, purpose are sincerely devoted to making 
ar and keeping this car the finest it is pos- 


sible to build. 


ra LINCOLN MOTOR COMPANY 


nd DIVISION OF FORD MOTOR COMPANY DETROIT, MICHIGAN 
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The Town Car 
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Can they easily park the cars you sell? 






When — again and again — they must fully swing the front wheels 
of the nearly stationary car; when adhesion between tires and 
roadway is greatest; then the Iéss friction in the steering pivots 
the better that car will be liked. 









Steering pivots equipped with Timken Tapered Roller Bearings 
assure minimized friction always; they withstand the thrust and 
shock of this location; and thty provide the ready adjustability for 
wear which keeps the steering pivot always snug-fitting and true, 
but easy to turn. 












If traffic conditions today are to any degree a sales resistant, 
Timkens in the steering pivots are distinctly a sales help. 


The Timken Roller Bearing Co. 
CANTON,, OHIO 















Tapered 
x ROLLER BEARINGS 







43, By Tie T R B Co., Canton, O. 





